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THAT TBE ENVIRONMENTAL CONTROL SYSTEM (ECS) BLOCK 1 RADIAMR 
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FOREWORD 

A thermal  performance qualification t e s t  program 
has been successfully completed for the Apollo 
Block I environmental control system space radiators 

The tes t  
program was conducted by the Thermal  and Environ- 
mental Control Systems Group of the Laboratories 
& Test  Department in accordance with Tes t  Request 
3 510 14. 

%nd the associated radiator fluid system. 

In addition, a ser ies  of supplemental thermal  
performance tes t s  were conducted a t  the same time 
in  accordance with Test  Request 351049. 
runs were conducted at the General Elec t r ic  Com- 
panyTs %-Forge k'acility. The tes t  setup 
incluaedthe installation of the radiator system in a 

- 

vacuum chamber 39 feet in diameter .  

SID 66,796 
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SUMMARY 

A thermal-vacuum tes t  program was conducted to provide the data 
necessary to qualify the Apollo environmental control sys tem (ECS) Block I 
radiator system. The tes t s  were  accomplished with the rad ia tors  installed 
in a chamber maintained at vacuum conditions and cooled by a cryogenic 
shroud. A total of 50 t e s t  runs (41 for the qualification t e s t  p rogram and 
nine for the supplemental t es t  program) was made under cer ta in  external 
heat loads, at cer ta in  coolant temperatures  and coolant flow ra t e s ,  and in 
cer ta in  radiator  system valve positions. This allowed verification of the 
radiator system thermal  performance during simulations of the var ious 
modes of operation possible during the Block I mission and, i n  addition, 
permitted a variety of off-design testing. 

The radiator  system satisfactorily m e t  the thermal  performance 
requirements  of the applicable t e s t  specification. 

- v -  
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INTRODUCTION 

A qualification tes t  p rogram was required to  provide assurance  that 
the environmental control sys tem (ECS) Block I radiator  system could meet  
its established thermal  performance requirements.  
f o r m  par t  of the external  surface of the Apollo serv ice  module a r e  designed 
to  radiate into space the excess  heat of the ECS. 
plished by circulating the water-glycol fluid cooled by the radiators in a 
closed loop system, thereby providing thermal  control for the sui t  and cabin 
atmosphere,  and f o r  the spacecraft  electronic equipment by means of the 
cold plate network. 

The two radiators  which 

This process  is accom- 

The t e s t  specimen consisted of two separate  radiators ,  each consisting 
of two interconnected panels. In addition to the radiator  panels, four space- 
c raf t  isolation valves , four spacecraft  check valves, one spacecraf t  t emper-  
a ture  control valve, and the required interconnecting tubing were  included in 
the radiator sys tem flow circuit. 

In order  to simulate the thermal  cold-sink of space and the radiant 
external  heat loadings of the ear th  and sun, the radiator  system t e s t  specimen 
was placed in a vacuum chamber and surrounded by a high-emissivity cryo- 
genic shroud and an a r r a y  of high-intensity inf ra red  lamps. This permit ted 
the simulation of the various positions of the radiators  in relation to the 
ear th  and the sun and, simultaneously, the simulation of the expected internal 
heat  loads t ransfer red  to the radiator by the water-glycol coolant loop. In 
simulating the t ransient  conditions of the expected mission profile some of 
the t e s t  runs were  performed with the external and internal heat loads varying 
according to a specified heat  input versus  t ime schedule. 

The radiator sys tem test specimen and the associated water-glycol 
closed loop circulation sys tem were assembled and instrumented by the 
Thermal  and Environmental Control Systems Group of the Laboratories & 
Tes t  Department. 
General  Electr ic  Space Technology Center,  Valley Forge,  Pennsylvania, 
where the t e s t  runs were  performed. 

These i tems were then packaged and shipped to the 

A total of 41 tes t  runs in the s e r i e s  of 1 through 5 3  was completed 
during the qualification t e s t  program. (Twelve other scheduled t e s t  runs 
were  deleted because on-site evaluations by Apollo Engineering indicated 
that they were no longer necessary. ) In accordance with NAA Specification 
MA041 1-0005, the official qualification c r i t e r i a  for  the radiator sys tem's  

- 1 -  
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thermal  performance were  based on i t s  heat-rejection capability demonstrated 
during Tes t  Runs 6, 7 ,  and 8.  In addition to the qualification t e s t  program 
(Tes t  Request 351014), a se r i e s  of supplemental t es t s  (Tes t  Request 351049) 
were  performed,  utilizing the same t e s t  specimen, equipment, and ins t ru-  
mentation. The nine supplemental t es t s  (identified a s  Tes t  Runs 54 through 
62)  were  conducted to evaluate the radiator  sys t em ' s  thermal  performance 
under unusually severe  operating conditions, which included a n  inoperative 
space c raf t  water- glycol evaporator.  

- 2 -  
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I. TEST SPECIMEN 

The tes t  specimen consisted of a se t  of ECS Block I radiator panels 
(NAA Drawing V 17 -6 1500 1) combined with their  bonded honeycomb structural  
backing, inner sheet metal  skin, connecting fluid plumbing, and peripherally 
attached edge s t r ips  (NAA Drawing V17-961502 for the combined specimen 
assembly) .  The two radiators  were identified a s  Radiator A (NAA S / N  
AAD 4064) and Radiator B (NAA S / N  AAD 3555). The edge s t r ips  were  
15-inch wide sections of service module wall s t ructure .  
pletely surround, and were  attached to, the periphery of each radiator  
(in the same manner a s  on the spacecraft) .  
pa r t  of the t e s t  specimen because the thermal  conduction interaction between 
the radiators  and the surrounding service module s t ructure  has a significant 
effect on the radiator system thermal performance.  

These s t r ips  com- 

The edge s t r ips  were  made a 

As shown in Figure 1, each radiator was  divided into two identical 
arrangements  of coolant-flow passages with the resultant halves of the 
radiators identified a s  panel I and panel I1 (o r  for  complete identification, 
radiator panels A-I, A-11, B-I, and B-11). The exterior surfaces of the 
radiator  panels were  coated with NAA Apollo ECS white inorganic radiator  
coating (NAA Specification MBO125-3 l ) ,  and the exterior surfaces  of the 
edge s t r ips  were  coated with NAA aluminum coating (NAA Specification 
MBO 12 5-040). These coatings produced a radiator surface emissivity of 
0 .  92 and a solar  absorptivity of 0 .20 ,  a radiator  edge emissivity of 0 .27 and 
a solar absorptivity of 0 . 2 7 .  

Forty-s ix ,  30-gauge, copper/constantan thermocouples were  fabricated 

Twenty-two thermocouples were  located in radiator panel B-I, 
and attached to the radiator panels and edges at the locations shown in 
Fi ,ure  2 .  
s i s  ill the edge s t r ips  surrounding B-I ,  and s i x  each in radiator panels B-11, 
A-I, and A-I1 by drilling one-inch diameter holes through the inner  skin and 
the honeycomb structural  backing. 
onto the inner surface of the radiator panels and the edge s t r ip s .  Figures  3 
and 4 show the inside views of Radiators B and A, respectively, af ter  thermo- 
couple installation but before mating of the two radiators .  
t in-zinc eutectic alloy was used to prepare  the aluminum panel surfaces  for  
the soldering so a s  to produce a thermocouple connection a s  shown in 
Section A-A of Figure 1. 
directly to the external surfaces of the interconnecting aluminum tubing at 
the locations identified in Figure 2 .  
t es t  was  made to a s s u r e  that each thermocouple was grounded to i t s  respective 
radiator  panel. 

The thermocouples were  then soldered 

A special indium- 

In addition, six thermocouples were attached 

After installation an electr ical  continuity 

- 3 -  
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The radiators  were  connected into the water-glycol coolant loop, a s  
on the spacecraft ,  through four isolation valves located on the radiator inlet 
side and through four check valves located on the radiator  outlet side.  A s  
shown in Figure 1, six thermocouples and two flow m e t e r s  were  installed 
directly in the water-glycol l ines of the t e s t  specimen assembly so a s  to 
Sense the fluid temperatures  and flow ra t e s  a t  cer ta in  cri t ical  locations.  

In o rde r  to simulate the spacecraft  orientation of the radiators  and to 
provide for  the holding of the tes t  specimen assembly in the vacuum chamber,  
the radiators  were mounted in, but insulated from, a specially built t es t  
f ixture.  Most of the connecting fluid l ines  and all of the radiator valves were  
located within the tes t  fixture, between the two radiators ,  f o r  thermal  isola- 
tion of the valves and l ines from the cryogenic shroud and the infrared-lamp 
a r r a y  of the vacuum chamber.  
insulation was placed over the inside surfaces  of the radiators ,  a s  well as 
over the valves and connecting fluid l ines,  so a s  to eliminate radiator-heat 
t ransfer  between the inside surfaces of the radiators ,  the radiator  plumbing, 
and the vacuum-chamber shroud and lamps .  
tes t  specimen assembly (with a plastic cover protecting the coated sur faces)  
during a pre tes t  checkout. 

A 40-layer blanket of aluminized Mylar 

F igure  5 shows the complete 

- 8 -  
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11. TEST SYSTEM 

The complete tes t  system, shown in  Figure 6, was assembled in order  
to provide the required tes t  conditions. The tes t  specimen section of the tes t  
system was installed in a 39-foot diameter spherical  vacuum chamber located 
a t  the General Elec t r ic  Company's Valley Forge Space Technology Center,  
King of P r u s  s ia ,  Pennsylvania. The chamber ' s  liquid-nitrogen-cooled shroud 
maintained temperatures  of -3OOk20 F over i t s  entire surface,  with an emis-  
sivity of approximately 0 .95 .  The chamber contained an infrared lamp a r r a y  
consisting of 84, 3 -inch long, 500-watt quartz lamps  mounted approximately 
15 inches from each other and 8 inches from the radiator surfaces  for the simul- 
taneous i r radiat ion of both radiators .  (Each radiator was al loyed 42 lamps.  ) 
The setup was arranged to produce minimum blockage of the radiation-heat 
t r ans fe r  between the radiators  and the cryogenic shroud. The infrared a r r a y  
was sectioned and controlled in 16 separa te  zones through a 16-channel auto- 
ma t i c  power input programmer,  shown in Figure 7 .  Figure 8 and 9 show the 
layout of the infrared lamps in relation to the radiator tes t  specimen. 

The water-glycol closed loop circulation system unit, shown a s  par t  
of Figure 6, was used to circulate the water-glycol fluid at controlled tem- 
pera tures ,  p re s su res ,  and flow rates ,  thereby simulating the fluid flow and 
thermal  loading character is t ics  of the ECS. 
system unit during a pre tes t  checkout. 
solution of 62.  50*0. 50 percent ethylene glycol and 3 5 . 8 h 0 . 0 4  percent  dis-  
t i l led water by weight (prepared per NAA Specification MBO 110-006, Type 11). 

Figure 10 shows the circulation 
The water-glycol t e s t  fluid was a 

F o r  periodic recording of the t e s t  data, the General  Elec t r ic  Company 

Conversion to engineering units was accom- 
provided a digital data acquisition system, shown in  Figure 11, which 
recorded onpunchedpaper tape. 
plished by means of the facil i ty 's  computer network. 
r eco rde r  (K-Logger) was used to provide rea l - t ime plotting of most  of the 
data on a number of 3 x 6-inch chart  graphs.  
measurements  of the cri t ical  fluid inlet to outlet differential temperatures ,  
a precis ion hand potentiometer was used. 
potentiometer a r e  shown in Figure 12. 
obtained f rom the instrumentation of the circulation system unit and from a 
s e r i e s  of electrical  power measuring m e t e r s  and r eco rde r s .  
al l  the instrumentation used during the tes t  runs .  

A cross-bar  analog 

T o  obtain high-accuracy 

The analog recorder  and the hand 
In addition, certain data points were  

Table 1 details 

- 11 - 
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Figure  10. Water-Glycol Closed Loop Circulation System U n i t  
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EXTERNAL 

111. TEST PROCEDURES 

HEAT INPUT CALIBRATION 

In o rde r  to re la te  the external heat absorbed by the radiator  panels and 
the radiator  edges to the measured electr ical  power dissipated by the infrared 
lamp a r r a y ,  a s e r i e s  of calibrations was performed on one-foot square tes t  
samples .  
essentially duplicated the thermal-vacuum environment to be  experienced by 
any small  segment of the full radiator specimen during the actual t e s t  runs.  
The inf ra red  lamp a r r a y  for  this calibration tes t 'consis ted of nine lamps  
(the same  type a s  used fo r  the tes t  runs)  spaced 15 inches a p a r t  in a s t ructure  
s imi la r  to that used fo r  the t e s t  runs.  This nine-lamp a r r a y  was positioned 
over the center of the calibration sample specimen and, by means of four 
thermally isolated mounting brackets,  the a r r a y  was located eight inches 
from the sample.  As shown in Figure 13,  the test sample was instrumented 
with nine thermocouples located symmetrically over the bottom surface of 
the sample (the surface facing away from the infrared lamps) .  
of e lectr ical  res is tance heater was then bonded to this back surface of the 
sample, thereby covering the thermocouples. The sample was placed on a 
40-layer blanket of Mylar insulation which covered a one-half inch thick 
Texolite insulation board (assuring a thermally isolated t e s t  sample com- 
bination). 
cooled by a se r i e s  of liquid-nitrogen l ines .  Figure 14 schematically shows 
the complete calibration tes t  specimen installed in a 5 x 5 foot-vacuum-test 
chamber which contained a liquid-nitrogen-cooled shroud. 

These  samples  were  installed in  a calibration t e s t  setup that 

A flat  sheet 

The insulated sample was in  turn  placed on an  aluminum base  

The procedure used to  calibrate a radiator  panel tes t  sample was three 
1) to  establish a vacuum of less  than 1 x l o 4  Torr in the vacuum fold: 

chamber;  2) to  cool the cold shroud and the sample base down to -300*20 F; 
3) to  energize the resis tance heater,  and allow the sample thermocouples 
to  stabil ize (defined a s  that t ime when the temperature  indication changed 
l e s s  than 4. 0 F pe r  hour). The electr ical  power heat,  measured in watts,  
dissipated by the heater  was assumed to have been completely absorbed 
by the radiator sample. This value was then converted into Btu/hr-f t2  
(1  watt = 3.41 Btu/hr-ft2 for the one-foot square  sample).  The body tem-  
pera ture  of the sample was considered a s  the average temperature  of the 
nine thermocouples. The heater  power was then turned off, and the body 
temperature  of the sample was allowed to drop  between 15 and 20 F, 
point the infrared-lamp a r r a y  was activated and adjusted to produce the same 

A t  this 
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stabilized body temperature  a s  obtained with the resis tance hea ter ,  With 
the body temperatures equalized, it was assumed that the electr ical  
powe’r dissipated by the inf ra red  lamps could be directly correlated to the 
Btu/hr-ft2 obtained with the heater .  
number of values of absorbed heat so as  to establish a curve for  the radiator 
panel sample a s  shown in Figure 15. 
repeated for a one-foot square sample of the radiator edge to produce the 
curve shown in Figure 16. 
and 16 were  confirmed by repeating the calibrations with different samples ,  
with samples off-set beneath the lamps, and with lamps  spaced 18. 5 inches 
apar t  ra ther  than the original 15-inch spacing. 

This process  was repeated to obtain a 

The ent i re  calibration procedure was 

The validity of the curves shown in Figures  15 

PRETEST CHECKOUT 

A s  shown in Figures  17 and 18, the complete radiator specimen assembly 
was lowered into the vacuum test  chamber,  and a l l  interconnecting fluid l ines,  
instrumentation lines, and electr ical  power l ines were  installed. 
leak checks, instrumentation functional checks, and electr ical  continuity 
checks were  performed in order  to a s s u r e  the integrity of the tes t  specimen 
installation. 
on both sides of the ra’diators, and the lamps were  functionally checked. 
Figures 19 and 20 show Radiators A and B respectively. The lamps a r e  
adjusted so that Figure 19 shows a condition of high radiator external heat 
input and low edge external heat input, while Figure 20  shows a condition of 
low radiator external heat input and high edge external heat input. 

A s e r i e s  of 

The infrared lamp a r r a y  was then aligned to the proper  position 

By use  of a vacuum pump all the water-glycol system fluid l ines  
including the radiator flow passages were  evacuated. 
system was lowered to l e s s  than 500 microns  and then, using the tank in the 
circulation unit, the system was filled with water-glycol fluid. 

The p r e s s u r e  in the 

The circulation unit was activated to c i rculate  the water-glycol fluid 
through the complete loop so a s  to functionally check all system components 
and instrumentation, 
chamber pumping system was s tar ted,  and the chamber was evacuated to the 
required pressure .  The chamber’s cold shroud was then activated by a flow 
of liquid nitrogen. During all the subsequent t e s t  runs,  the vacuum chamber 
was maintained a t  p re s su res  of 1 x 10-6 T o r r ,  o r  l e s s ,  and the tempera ture  
of the shroud was maintained a t  -300*20 F. 

At the conclusion of all p re t e s t  checkouts, the vacuum- 

TEST RUNS 

The water-glycol circulation-system unit was adjusted to obtain a 
radiator inlet flow ra te  ( W 1 )  of 240 l b s / h r  and a radiator  inlet t empera ture  
(T2) of 95 F, as  specified for Tes t  Run 1 in Table  2 .  The inf ra red  l amp  a r r a y  

. 
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F i g u r e  20. Radiator B With LOW Radiator  Externa l  Heat Input and High 
Edge External Heat  Input 

- 32 - 
SID 66-796 



A B 

136 

136 

36 

36 

126 

I26  

36 

36 

135 

135 

23  

23  

6 3  

6 3  

23  

2 3  

N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEhlS DIVISION 

Table 2. Summary of Test  Conditions 

Isolat lo"  Valve 

C = Closed 
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Table 3 .  External Heat Inputs b y  Manual Control to Zones 
9 N ,  10N, 9S,  a n d  10s-Test R u n  8 
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345 

3 55 

365 

375 

385 

3 90 

415 

420 

430 

440 

4 50 

460 

470 

480 

500 

510 

520 

530 

540 

54 5 

t a d i a t o r  
Edge  A 

13 

25 

4 1  

6 1  

133 

7 

12 

15 

34 

53 

107 

3 2  

3 9  

37  

13 

25 

24 

20 

52 

43 

61  

12 

101 

6 

1 3  

7 

13 

25 

4 1  

6 1  

133 

7 

12  

15 

34 

53 

107 

C o m p l e  t 

Time  
(rnin. ) 

165 

175 

185 

195 

235 

245 

255 

26 5 

270 

275 

280 

290 

300 

310 

340 

350 

360 

370 

3 80 

3 90 

400 

410 

420 

430 

440 

450 

4 6 0  

470 

500 

510 

520 

530 

535 

540 

7 adia  to r 
Edge  B 

6 7  

37  

103 

13 

9 

6 

9 

20 

59 

28 

53 

10  

5 

0 

23 

17 

43 

56 

25 

18  

14 

12  

9 

24 

6 7  

37  

103 

13 

9 

6 

9 

20 

59 

Complet i  
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Table 4 .  External Heat Inputs f o r  Supplemental Test  Runs 54  Through 6 2  

- 
r i m e  
Min.) - 

0 
8 

16 
24 
32 
60 
68 
1 6  
84 
96 

100 
108 
116 
120 
136 
144 
152 
162 
168 
176 
182 
190 
196 
222 
232 
240 
248 
2 56 
264 
27 2 
280 
286 
290 
328 
336 
344 
348 
350 
3 58 
366 
37 6 
-108 
416 
424 
440 
448 
456 
464 
472 
480 

.ad ia tor  A 

0 
43  
53  

126 
31 
31 
9 3  

113  
43  
80 
35 

107 
31 
33 
33 
33 
55 

123  
59 
45  
43  
81 
31 
31 
31 
55 

123  
73 
45  
38 
47 
36 
36 
36 

113 
95 
65  
50 
39 
36 
36 
36 
88 
73  
43  
36 

109 
38 
58 
23 

Data  T 

Ladiator B 

109 
73  
36 
33 
33 
33 
36 
39 
58 
45  
67 
58 
36 
31 
31 
31 
36 
45 
82 

116 
36 
31 
31 
31 
31 
59 
39 
45 
7 3  

120 
47 
33 
33 
33 
39 
43 
50 
55 

116 
33 
33 
33 

116 
38 
45 

102 
108 

36 
36 
92 

.k Contro l  

l ad i a to r  Edge A 

24 
19 

138  
44 

8 
8 

110 
137 

33 
37 

9 
137 

11 
8 
8 

48 
137 
45  
34 
26 
19 
82 

8 
8 
8 

11 
137 
111 

24 
21 
40 

8 
8 
8 
9 

137 
121 

30 
22 

9 
137 

8 
8 

101 
137 

48 
13 

137 
9 

13 

l a d i a t o r  Edge B 

T h i s  c o m p l e t e s  Run 54. 
Run 55, continuing f o r R u n s  56 and 57. 

Recycle  to t i m e  ze ro  to  begin  

140 
72 

9 
6 
6 
6 

19 
46 

138 
112 

54 
10 

8 
8 
8 
8 

1 3  
19 
26 

8 
46 

140 
74 
70 
70 
52 

19 
24 
74  

137 
37 

6 
6 

115 
17 
20 
39 
15 
77 

6 
6 

140 
15 
22 
26 

127 
136 

8 
2 

- 
r i m e  
Min.) - 

0 
8 

16 
23 
32 
40 
47 
56 
63 
71 
80 
88 
95 

104 
112 
119 
128 
136 
143 
152 
160 
167 
176 
184 
191 
200 
208 
215 
224 
232 
2 39 
248 
256 
26 3 
27 2 
280 
287 
296 
304 
31 1 
320 
328 
335 
344 
352 
359 
36 8 
376 
38 3 
39 2 
400 
407 
416 
422 
431 
440 
448 
455 
464 
47 2 
47 9 

Manual  Con t ro l  
. ad ia tor  Edge A 
Zonce 9 and 10) 

24 
17 

177 
8 
8 
8 
8 
8 

111 
143 
28 
24 
18 

140 
8 
8 
8 
8 
8 

48 
168 
46 
25 
19 
82 

8 
8 
8 
8 
8 

11 
169 

81 
25 
20 
41 

8 
8 
8 
8 
8 
8 

1 3  
11 
30 
19 
11 

17 3 
8 
8 
8 
8 
8 

101 
141 

50 
22 
14 

141 
8 

16 

Ladiator Edge B 
Zoner  9 and 10) 

148 
67 

8. 5 
8 
8 
8 
8 
8 

12 
20 
48 

130 
119 

9 
8 
8 
8 
8 
8 

14 
18  
29 

100 
153 

10 
8 
8 
8 
8 
8 

51 
18 
24 
7 3  

165 
26 

8 
8 
8 
8 
8 

113 
18  
24 
42 
1 3  
80 

8 
8 
8 
8 
8 

162 
17 
23 
26 

127 
137 

8 
8 
1 

T h i r  c o m p l e t e r  Run 54. Recycle  to 
t i m e  z e r o  to begin Run 55, continuing 
fo r  Runr  56 and 57, 
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Tab le  4.  E x t e r n a l  H e a t  Inputs  for Supplemental  T e s t  R u n s  54 Throug!i 6 2  ( C o n t )  

- 
r i m e  
l i rs . )  

0 
0.05 
0.10 
0. 15 
0. 20 
0.25 
0. 30 
0. 35 
0. 40 
0.15 
0. 50 
0. 55 
0 .  60 
0 .  65 
0.70 
0.75 
0.80 
0.85 
0.90 
0.95 
1.00 
1. 05 
1.10 
1. 15 
1. LO 
1.25 
1. 30 
1.35 
1. 40 
1.45 
1. 50 
1.55 
1.60 
1. 65 
1.70 
1.75 
1.80 
1.85 
1.90 
1.95 
2.00 
2 .  05 
2.10 
L. 15 
2. 20 
2 ,  25 
2 .  30 
2 .  35 
2 .  40 
L. 45 
2 .  50 
2 .  55 
2 .  60 
2. 6 5  
2 . 7 0  
2 .  7 5  
L. 80  
2 .  8 5  
2 .  90 
2 .  9 5  
3.  00 
Repeat 

kadiator A 

58 
22 
45 
29 
18 
45 
22 
22 
58 
18 
25 
58 

52 
31 
10 
95 
10 
39 
73 
18 
58 
60 
18 
61 
13 
73 
39 
31 
53 
1 
50 
27 
18 
50 
31 
18 
50 
18 
27 
58 
0 
58 
50 
18 
95 
18 
41 
70 
22 
58 
55 
13 
58 
45 
36 
73 
10 
36 
50 
50 

0.5 

Data T r a k  Con t ro l  

Ladiator B 

17 
70 
17 
26 
41 
17 
39 
39 
7 
45 
34 
7 
70 
14 
34 
65 
7 
71 
43 
21 
70 
32 
39 
70 
26 
45 
70 
7 
26 
32 
39 
61 
11 
26 
45 
17 
32 
45 
14 
45 
32 
7 
71 
11 
26 
73 
5 
61 
45 
21 
16 
39 
29 
71 
25 
39 
70 
21 
61 
57 
64 

t a d i a t o r  Edge  A 

15. 0 
13. 0 
12.0 
6.0 
2.5 
11.0 
5.0 
5 . 0  
14. 0 
5.0 
5.0 
15.0 
0.5 
2.5 
13. 0 
2.5 

63. 0 
5.0 
15. 0 
40. 5 
5. 0 
37.0 
31.0 
13.0 
50.0 
21.0 

' 7.5 
31.0 
15.0 
11.0 
13. 0 
0.1 
13. 0 
5.5 
2.0 
13.0 
5. 5 
5.0 
12.0 
5.1 
5.5 
15.0 
0 
20. 5 
31.0 
0.5 
39.0 
5.0 
30.0 
37.0 
7.5 
44. 5 
30. 0 
5.0 
30. 0 
2 0 . 0  
34.0 
30. 0 
0.5 
20.0 
15.0 

a d i a t o r  Edge  B 

5.0 
17. 0 
2.0 
5.5 
11.0 
2.0 
9.0 
9.0 
0 
10.0 
9.0 
0.5 
22.0 
4.5 
11.0 
30. 0 
0.2 
42.0 
25. 0 
7.5 
39.0 
15. 0 
35.0 
37.0 
19.0 
37.0 
30.0 
5. 5 
10.0 
10.0 
31.0 
15.0 
2.0 
5.5 
11.0 
0.5 
7.5 
12.0 
3.0 
11.0 
6. 5 
0.5 
22. 0 
2.0 
5. 5 

42. 0 
0. 0 
31. 0 
17. 5 
5.5 
61.0 
17. 5 
12.0 
40.0 
13. 0 
22.0 
31.0 
16. 5 
30.0 
7.0 
5.0 

- 
r i m e  
min . )  

0 
6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 
102 
108 
114 
120 
126 
132 
138 
144 
150 
156 
162 
168 
174 
180 
Repe 

Manual Coi 

lad ia tor  Edge A 
Zones  9 and 10) 

14.0 
9.0 
8.0 
5.0 
9.0 
9.0 
0.4 
7.0 
34.0 
30. 0 
21.0 
22.0 
35.0 
20.0 
14. 0 
6. 0 
10.0 
7.0 
5.0 
8.0 
10.0 
10.0 
16.0 
22.0 
33.0 
27. 0 
14.0 
25. 0 
33.0 
12.0 
14. 0 

.ol 
cadiator  Edge B 
Zones  9 and 10) 

10 
3 
6 
10 
6 
5 

11 
20 
21 
16 
27 
36 
23 
18 
10 
25 
5 
7 
9 
6 
5 
10 
24 
16 
8 
40 
26 
11 
27 
13 
5 
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0 
5 

1 5  
25 
65  
7 5  
8 5  

T a b l e  4. E x t e r n a l  Hea t  Inputs  fo r  Supplementa l  T e s t  R u n s  54 Through 6 2  (Cont)  

50 0 
41 5 

15 
2 3  25 15 
44 70 
50 80 
41 90 

I Runs  60 and  61 

Radiator  
Edge  B 

103  
80 
1 4  
0 

89 
103  

80 

15 0 

50 103  
50 103  

Recyc le  

'ime 
nin. ) 

5 
9 

17 
49 
64 
7 2  
80 
9 5  

103  
111 
119 
144 
I52  
160 
168 
176 
184 
192 
207 
222 
230 
238 
246 
254 
262 
27 0 

- 
adia tor  
Sdge A 

24 
16 
10 
11 

109 
65 
37 
30 
17 
15 
17 
57 
39 
50 
48 
37 
23 
1 4  
17 
20 
36 
44 
42 
33 
57 
1 3  

Time 
min.  ) 

5 
9 

17 
25 
35 
60 
68 
76 
8 4  
92 

100 
130 
138 
146 
154 
162 
170 
200 
208 
216 
224 
232 
240 
260 
280 
288 

Run 62 

. adia t  or 
Edge B 

51 
104 
126 

5 
4 
5 

40 
97 

120 
95 

0 
35 
92 

115 
92 
35 

0 
37 
94 

126 
9 5  
37 

1 
2 

96 
123 

T i m e  
(rnin.  1 

285 
29 3 
308 
316 
324 
332 
340 
348 
356 
364 
37 2 
39 2 
402 
410 
418 
426 
430 
470 
480 
49 0 

- 
3 a d i a t o r  
Edge  A 

12 
11 
22 
28 
26 
57 

105 
122 

8 
7 
6 

10 
45  

101 
122 

96 
96 
44 
50 
41 

T i m e  
~ min. ) 

296 
304 
312 
320 
328 
336 
344 
3 59 
367 
375 
383 
39 1 
39 8 
406 
414 
422 
426 
47 1 
48 1 
49 1 

- 
Radiator  
Edge  B 

99 
48 
12 
8 
5 
6 
8 

123 
109 
61  
30 
27 
18  
12 
1 3  
1 4  
1 4  
89 

103 
80 
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m 
n 
Z 

ro 
h 

0 - 
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B 
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Q) 
M 
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k 
0 
rd 
a 
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I 

@e‘ 

Ln 
d 

2 
U 
(I) 
a, 
I3 

I 
rJ2 
a, 
M a w 
k 
0 
rd 

a 
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d 
a, 

U 

.rl 

.6, 
k 
0 

5 a c 

(d 

W 

U 

H 
U 

; 
2 
d 

rd 

a, 

X 
c;1 

U 

ln 
N 
a, 
k 

& 
.A 

Fr 
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was s e t  to obtain the specified external heat input absorbed by the radiators.  
Absorption data were  136 Btu/hr-ftZ for Radiator A,  126 Btu/hr-ftZ for 
Radiator By 135 Btu /hr - f t2  fo r  radiator edge A,  and 63 Btu/hr-f t2  for 
radiator  edge B. For  this tes t ,  and a l l  t es t s  through Tes t  Run 11, all four 
radiator  isolation valves were  maintained in the open position. 
outputs f rom the tes t  instrumentation were scanned by the digital acquisition 
sys tem approximately every ten minutes, while the analog recorder  plotted 
much of this data output a t  a ra te  of one point pe r  second (the handlogged 
data readouts were  recorded when a scan  was made by the digital acquisition 
system).  
tempera ture  condition (defined a s  that t ime when cer ta in  cr i t ical  temperature  
indications changed l e s s  than 4.0 F per  hour),  and this was considered the 
end of Tes t  Run 1. 

The data 

This was continued until the radiator sys tem reached a stabilized 

F o r  T e s t  Run 2 the water-glycol inlet-flow rate and temperature  and 
the inf ra red  a r r a y  external heat input were  readjusted to obtain the values 
shown in Table 2 .  
t empera ture  condition, the t e s t  run was completed. In a s imilar  manner ,  
T e s t  Runs 3 and 4 were  completed except that in Tes t  Run 4 the water-glycol 
inlet temperature  to the radiators  was increased  l inear ly  f rom 75 to 105 F 
during the first 90 minutes of t e s t  t ime. T e s t  Runs 5, 6, 7, and 8 provided 
for  the varying external heat inputs to the radiators  expected in an ear th  
orb i t  environment and a r e  therefore nonstabilized temperature  tes t s .  As  
specified in Table 1, the external heat inputs for  these t e s t s  were  var ied 
according to a specified curve,  and the tes ts  were  considered complete af ter  
a specified length of t ime. Tes t  Runs 9 and 10 were  stabilized temperature  
t e s t s  with relatively low external heat inputs, except that in Tes t  Run 10 the 
water-glycol inlet temperature  to the radiators  was increased  l inearly f rom 
70 to 100 F during the first 90 minutes of t e s t  t ime.  

When the radiator system again reached a stabilized 

T e s t  Runs 11 through 2 9  were considered intermittent tes ts  in that they 
followed a specified sequence of closing and opening cer ta in  radiator isolation 
valves and were  conducted for a relatively shor t  predetermined length of 
t ime.  During each of these tes t  runs the external heat inputs, the water -  
glycol inlet temperatures ,  and the water-glycol flow r a t e s  were  maintained 
a t  the constant values shown in Table 2 .  
a t  the same conditions as  T e s t  Runs 11 through 29 except that the water-  
glycol inlet temperature  was maintained at 75 F instead of 95 F. Tes t  Run 49  
was a special tes t  that was conducted to force  the recovery of certain radiator  
flow passages.  
viscous water-glycol which prevented normal  flow. ) This recovery process  
was accomplished by closing the radiator isolation valves of the nonstagnated 
flow passages thereby forcing comparatively warmer  water-glycol through 
the stagnated passages.  

Tes t  Runs 3 0  through 48 were  made 

(At that t ime these passages contained very cold and highly 

T e s t  Runs 50 through 53 were  made in o rde r  to 
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determine the differential p r e s s u r e  a c r o s s  each of the four radiator flow 
paths (A-I, B-I, A-E,  and B-E) .  
t e s t  run by closing a l l  the radiator valves except one so as  to  permi t  fluid 
circulation and the differential  p r e s s u r e  measurement  (P2-P3) for only that 
one flow path controlled by the open valve. T e s t  Runs 54 through 62 were  
the supplemental t es t s ,  and a s  shown in Table 2,  they were  nonstabilized 
temperature  tes ts  conducted for  a predetermined length of t ime.  All the 
supplemental tes ts  featured a varying external heat input and, in addition, 
T e s t  Runs 55 and 57 were  conducted with a varying water-glycol inlet 
temperature .  

This was accomplished for  each individual 

All 50  tes t  runs were  accomplished consecutively so that the final 

In addition, the tes ts  were  made in numerical  o r d e r  except for the 
conditions for  any t e s t  run became the start ing conditions for  the next t e s t  
run. 
th ree  official qualification T e s t  Runs 6, 7, and 8 .  In o rde r  to allow for the 
additional t ime that was required to refine the external heat input calibration 
curves,  T e s t  Runs 6,  7 ,  and 8 were  made in the interval between Tes t  
Runs 57 and 58. 
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J.V. TEST RESULTS 

Table 5 presents  the complete resu l t s  of all t e s t  runs .  In addition, 
for  Tes t  Runs 6,  7 ,  and 8, the official qualification t e s t  runs,  F igures  26  
and 27  graphically show the temperature  differential (T2-T3) ac ross  the 
radiator  system as  i t  re la tes  to the varying external heat input, and a s  a 
function of the tes t - run elapsed time. Since the water-glycol flow ra te  
through the radiators  was essentially constant during each of these t e s t  
runs,  the plotted temperature  differential was indicative of the rad ia tor ' s  
heat rejection capacity. 
for Tes t  Runs 6, 7 ,  and 8, the required minimum average heat rejection 

In accordance with NAA Specification MA041 1-0005 

was 4680 Btu/hr ,  Btu /hr ,  and 3480 Btu /hr ,  respectively.  F rom the 
resufz:shown in  e s  26  and 2 7 m i t h  a water-glycol flow ra te  of 
200 l b s / h r  and water-glycol specific heat values between 0.722 and 0.730) -. 
tl;"e actual average heat rejection was 4950 Btu /hr ,  4 a  Btu/hr ,  and 
3715 Btu /hr  for T e s t  Runs 6, 7, and 8, respectively.  Therefore,  the radia- 
tor  t e s t  system satisfactorily m e t  i ts  thermal  performance qualification 
r eqyir em ent s . 

_ _  r- .. - 
"..-*- 

1- - .  
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V. DISCUSSION 

During a l l  t e s t  runs the flow rate measured  by turbine flowmeter W 2  
should have equaled the sum of the flow ra t e s  measured  by turbine flow- 
me te r s  W5 plus W7. 
been the same,  within the tolerances of the accuracies  of the instrumentation, 
a s  that measured  by the visual flowmeter W1 for a l l  t es t  runs (except for 
Tes t  Runs 9,  and 58 through 61, when the T4 temperature  dropped below 
45 F, the tempera ture  control valve was activated to  bypass a portion of 
the W 1  flow within the circulation unit. ) A s  indicated in Table 3 t e s t  data, 
the W5 plus W7 total  flow ra te  values agreed fairly well with the W1 flow 
ra te  values but consistently exceeded the W 2  flow-rate values. A post-test  
recalibration of a l l  flowmeters verified the existence of a W 2  e r r o r ,  showing 
that e i ther  the W 2  turbine flowmeter calibration had changed during the t e s t  
runs o r  that  the original calibration was incorrect .  
original and post-test  calibration curves. By using these curves the W 2  t e s t  
data can be cor rec ted  (this correction has not been made in this repor t  since 
the redundancy of the flowmeter measurements  allows for the presentation 
of a l l  necessary  data without the W 2  values). 

In addition, the flow ra te  measured  by W 2  should have 

Figure 28 shows the 

The original infrared lamp a r r a y  (external heat input) calibrations 
were  performed by using samples that contained three  thermocouples, and 
that were  i r rad ia ted  with one energized inf ra red  lamp.  The resultant 
calibration curves were  used in programming the external heat inputs for  
the f i r s t  t e s t  runs.  
probably existed in the calibration curves.  An analysis of the calibration 
setup showed that the three thermocouples and the one inf ra red  lamp were  
inadequate for  an accurate  calibration. Consequently, an additional s e r i e s  
of calibrations was made using nine thermocouples and nine lamps a s  
descr ibed in the tes t  procedures.  
original calibration curves have been cor rec ted  to reflect  the heat inputs 
based on the more  accurate  calibration curves (F igures  15 and 16). 

Results f rom these t e s t  runs indicated that an e r r o r  

The tes t - run  data obtained by usingJ>e+.>-. 

At the s t a r t  of the tes t  runs it was found that the 16-channel automatic 
power input programmer ,  because of e lectr ical  cur ren t  l imitations,  could 
not supply the maximum required power to all  16 zones of the infrared-lamp 
a r r a y .  In order  to solve this problem, the electr ical  c i rcui ts  for the infra- 
red  lamps irradiating the radiator edges were rewired s o  a s  to reduce the 
number of lamps per zone f rom five to four .  The total number of infrared 
lamps  used to i r rad ia te  the ent i re  radiator tes t  specimen was kept constant 
by adding four new zones, of three lamps each, identified a s  Zones 9 S and 
10 S (radiator edge A) and Zones 9 N and 10 N (radiator edge B). These 
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additional zones were  manually controlled through four variable t r ans fo rmers  
and monitored by a voltmeter and ammete r  in each circuit .  

F o r  the tes t  runs that required a variable external heat  input (Tes t  
Runs 5,  6 ,  7,  8, and 54  through 6 2 )  i t  was not possible to manually vary 
the power to the four additional zones in order  to produce exactly the same  
heat-input profile a s  that produced by the 16 automatically programmed 
zones. 
manually controlled and the automatically programmed external heat-input 
profiles a r e  presented ( see  Figure 21 and Tables 3 and 4).  For  al l  other 
tes t  runs (constant external heat input) the controlled outputs of the auto- 
mat ic  and manual zones were  identical, and therefore  the hea t  input prof i les  
a r e  p r e s  en ted without differ entiations . 

Therefore ,  for these variable external heat input tes t  runs ,  both the 
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Table 5. Complete Tes t  Data 



/ 

5 0  

37.3 
94.6 
39.1 
90.4 
37.1 
36.2 
?6 .3  
37.2 
32.3 
37.3 
99.4 
30.7 
88.2 
01.5 
00.4 
34.0 
37.4 
36.8 
1 2 . 0  
33.2 
10 .2  
07.6 
05.2 
30.5 
32.8 
85.4 
85.1 
79.0 
91.7 
85 .0  
80.7 
81.9 
84.7 
81.8 
82.6 
93.5 
62.5 
51.6 
68.1 
74.8 
91.5 
94.2 
87 .3  
85.4 
87.1 
82 .3  
79. 8 
77.9 
79.8 
77.0 
78.6 
67.4 
93.4 
80.9 
82.7 
82.0 
89.7 
83.8 
82.8 
81.5 
98.6 

60  

97.0 
9 4 . 8  
89.1 
91.3 
88.1 
97 .5  
97.9 
96.9 
83 .2  
97.8 

100 .2  
101.6 
89 .1  

102.1 
101.1 

94.4 
97.5 

108.2 
113.6 
93.9 

111.2 
108.9 
106.4 
90 .8  
93 .1  
85.9 
85.7 
79.3 
91.9 
85.3 
81.1 
82.1 
85.1 
82.1 
82.8 
95.5 
66.1 
57.7 
72.8 
77.5 
93.5 
97.6 
87.7 
86.5 
86 .1  
82.7 
80.4 
78.6 
80 .4  
68.5 
81 .8  
69.1 
93.7 
81.7 
83 .3  
82.3 
90. 3 
84 .3  
83.3 
82.4 
99 .8  

T 2 - T 3  9 . 2 9  8.19 7 .43  6.16 5 .93  5.11 
T 5 - T 6  5 . 5  3.14 1 .45  0 0 .56 1.42 
T 7 - T 8  16 .17  15.39 14 .78  14.0 13.77 13.56 

5.47 5 . 6 0  5 . 4 7  5.37 5 .34  5.04 5 .78  5.29 4 .96  5 .52  5.5: 
1 .80 2 .22  3 .15  2.97 3.26 3.42 3.38 3 .74  3 .38  3 . 7 6  2.9 '  

13 .19  13 .10  12.54 12.54 12.57 12 .54  12.44 1 2 . 4 4  12 .39  12.48 - 

w 1 240 
w 2  221 
w 5  114 
w 7 121 

240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 
221 .5  222 224 225 224 224 224 222 223 221 - 223 222 224 222 
116 I 1 6  112 116 113  115 114  113 1 1 4  114  - 114 114 116 114 
122 119 122 123  122 1 2 3  121 122 120  122  - 122 122 119 119 

P 2  29.6 - 
P 3  28 .4  - 
P 2 - P 3  1.13 1 .12  1 .15  1.13 1 .12  1.12 1 .12  1.11 1 . 1 2  1.11 1 .13  1 .13  1 .13  1 . 1 0  1 . 1 1  1 .11  1.11 
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Test  Data  i n  D e g r e e s  F - rn l e s t  i iun i 

T h e r m o c o u p l e  I= ) 

113 

97.3 
96 .8  
Y1.7 
9 3 . 0  
92 .6  
96.8 
00.2 
9 6 . 1  
84.1 
97.5 
00 .4  
01.6 
88 .7  
01 .1  
00.3 
94.1 
96 .5  
09.6 
15. I 
94.6 
11 .9  
09.9 
0 7 . 4  
89 .9  
9 1 . 7  
86 .3  
86.5 
79.5 
91 .6  
85 .4  
81 .8  
8 0 . 8  
8 5 . 5  
8 1 . 9  
83.0 
00.5 
7 5 . 4  
70.2 
80.5 
79.6 
99.2 
07.6 
89 .2  
8 8 . 4  
87 .4  
82 .9  
8 1 . 6  
8 0 . 2  
81 .3  
81 .6  
86.6 
71.2 
93.5 
83. I 
84.7 
82 .5  
9 1 . 2  
85.1 
83 .9  
83.7 

. 01 .5  

- 
- 

- 
170 

Elaprrg 

80 

98.2 
96 .4  
89.8 
90 .6  
91.1 
96.7 
98 .3  
96.1 
82 .8  
97.5 
00. I 
01.5 
88.9 
01.5 
00.9 
9 4 . 9  
98 .0  
10 .0  
15 .8  
94 .5  
12 .0  
09.9 
07 .2  
9 0 . 6  
92.9 
86.5 
86.5 
79.7 
92 .0  
85.6 
81.7 
80.9 
85.5 
82 .2  
83 .3  
9 7 . 8  
70. 9 
64.4 
77.2 
78.8 
96 .5  
02 .7  
89.0 
87.8 
86.9 
82.9 
81.1 
79 .3  
81.0 
80.3 
84.6 
70.5 
93.9 
8 2 . 8  
84 .3  
82 .7  
9 1 . 2  
84 .9  
83 .9  
8 3 . 4  
01.4 

- 
- 

- 

T i m e  - 
90 

Ainutt 

100 

- - 
20 

17.6 
15.4 
37.6 
35.9 
36.4 
36.7 
32. 3 
36.1 
30.1 
35.6 
96.2 
96.9 
35.1 
98.7 
96.8 
>O. 6 
96.6 
99.5 
35.3 
90. 1 
15.9 
11.9 
IO. 1 
39.6 
91.8 
33.5 
52.2 
78.2 
31.5 
84.0 
79.8 
78.8 
83.0 
80.9 
82.2 
82.1 
45.2 
22.1 
40.6 
70.7 
81 .6  
78.6 
85 .9  
80.7 
83.9 
80.5 
75 .4  
72.7 
75.8 
67. 3 
61.  3 
58 .3  
92 .8  
77.8 
80.1 
81 .3  
88. 3 
81.0 
8 0 . 8  
92. 3 
97 .2  

- 

- 

- 
30 

98.1 
95.5 
nn. LI 
86.9 
88 .2  
97 .2  
9 6 . 5  
96.1 
80 .7  
96.1 
9 7 . 6  
98 .4  
8 6 . 0  
99.8 
98.2 
92 .0  
96.9 
02.7 
08.0 
91.1 
07.5 
04.1 
02. I 
89.8 
92.2 
84.2 
83.7 
78 .3  
91 .4  
84 .8  
79.8 
81 .4  
84. I 
81.5 
82 .3  
87.1 
51.9 
33.5 
51 .8  
73.2 
84.7 
84.1 
85.9 
82 .8  
84 .8  
81.2 
78.0 
75.5 
78 .3  
72. 3 
68. 2 
62. 0 
92.9 
78.9 
81.2 
81 .6  
88.4 
82 .5  
81.8 
95 .3  
96 .4  

- 
- 
40 

96. 8 
34.1 
87.9 
90.0 
86.9 
97.1 
96.0 
96.5 
82.5 
97.4 
99.6 
00.6 
88 .1  
01 .6  
99 .9  
93.2 
96.8 
04.9 
10.1 
92.6 
09.4 
06.5 
04.2 
9 0 . 3  
9 2 . 3  
85.1 
84.6 
78.9 
9 1 . 7  
85.0 
80 .7  
81.1 
8 4 . 4  
8 1 . 8  
82.5 
90.9 
57 .8  
43 .9  
61 .3  
75.2 
89.4 
90. 3 
86.9 
84 .3  
85 .2  
82.0 
79.0 
76.9 
79.1 
74.9 
7 4 . 3  
65.1 
93 .2  
80.1 
82 .1  
81.9 
89.3 
83.3 
82.7 
80.4 
97.6 

- 
- 
152 

- 
160 I 1  

96.5 
95 .3  
85.6 
85.0 
83.4 
96.5 
89.5 
97. I 
81.0 
95.7 
94.7 
95. I 
84.4 
97 .3  
94 .6  
88.1 
95.1 
94.7 
00.5 
89 .2  
03.6 
9 8 . 8  
97 .8  
89.5 
9 1 . 3  
82 .2  
80.4 
77.9 
91 .3  
83.9 
79.3 
7 9 . 4  
82.9 
81.2 
82.2 
76.3 
38.3 
10.2 
25.8 
68.0 
74.9 
70. 1 
84.4 
77.9 
8 2 . 8  
80.0 
7 4 . 8  
71. 3 
75 .2  
63 .8  
51.7 
52.9 
92 .4  
76.3 
79.1 
81.3 
87.1 
80.5 
80.7 
77.8 
91.2 

- 70 120  I30  

9 6 . 8  
95 .7  
9u. 7 
91.  3 
90.  8 
9 6 . 6  
99.2 
96.9 
84.4 
98 .3  
01.4 
02.8 
90. 1 
02 .3  
01 .4  
95.1 
96.8 
10.1 
15 .3  
9 5 . 4  
1 2 . 6  
1 0 . 6  
08.1 
90.5 
92 .4  
86. 3 
8 6 . 2  
7 9 . 4  
9 1 . 7  
85 .3  
81.6 
80.7 
85.7 
82.2 
82.9 
01.5 
77.8 
72. 3 
8 1 . 8  
8 0 . 4  
9 8 . 6  
0 8 . 4  
89 .1  
88 .8  
87.7 
83.1 
83.4 
81.6 
83.0 
83. 3 
87.1 
71.6 
93 .7  
83.6 
8 5 . 4  
82.9 
91.1 
86.0 
84.6 
84.1 
02.7 

- 

- 

140 

1 
2 
3 
3A 
4 
5 
6 
7 
8 -- 

AI-IO 
A l - 1 1  
A l - 1 2  
A I - 1 3  
A1-28 
A1-30 
AI -31  
A2-10 
A2-11 
A2-12 
A2-13 
A2-28 
A2-30 
A2-31 
B1-9 
B1-10 
B1-11 
B l - 1 2  
B1-13 
B1-14 
81 -15  
B1-16 
B1-17 
B l - 1 8  
BI -19  
B1-20 
B1-21 
B1-22 
B1-23 
B1-24 
B1-25 
B1-26 
B1-27 
B1-28 
B1-29 
B1-30 
B1-31 
B1-32 
B1-33 
B l - 3 4  
B l -35  
B l - 3 6  
B l - 3 7  
B2-10 
B2-11 
B2-12 
B2-13 
B2-28 
B2-30 
B2-31 

8 3  
84  

97.6 
36. I 
39.5 
?0 .8  
30. 2 
?5 .3  
31.1 
38.1 
54.1 
38.3 
30.4 
01.6 
88.9 
01 .8  
00.5 
33.9 
36.5 
38.4 
13 .8  
34.4 
11.7 
09 .4  
06.9 
90.5 
32.5 
85.7 
85.8 
79 .2  
92. I 
85 .3  
81.4 
79.9 
85.5 
82.2 
83.1 
97 .1  
68.9 
62.0 
75.3 
7 8 . 4  
9 4 . 4  
00.1 
88.5 
87 .7  
87.0 
82.7 
82.2 
80.2 
81.9 
80 .3  
83 .3  
69 .8  
93.9 
82 .3  
8 4 . 3  
8 2 . 6  
9 0 . 4  
85.2 
83.9 
82.5 
00 .7  

97.0 
95. I 
YO. 3 
8 9 . 8  
90.1 
96.6 
98.7 
9 6 . 8  
83.7 
97.6 
00 .6  
0 2 . 3  
9 0 . 1  
02. 3 
01 .7  
95.6 
96 .9  
09.7 
15. 3 
9 4 . 7  
11 .9  
09 .8  
07.3 
90.2 
92.3 
86.6 
86.8 
79.9 
91 .8  
85 .8  
82.1 
80 .9  
85 .7  
82 .3  
83.4 
99.2 
73.1 
67.1 
78.7 
79.4 
98.1 
05.1 
89.2 
88. 3 
87.4 
83 .1  
81 .3  
79.9 
81 .3  
80 .9  
85.8 
71.2 
93.6 
83 .1  
84.6 
8 2 . 8  
91.2 
85.0 
84.1 
83.4 
01.4 

18 .0  
37.2 
8d. 2 
92.1 
92.1 
95 .8  
98.9 
96.4 
83.4 
96.9 
99.7 
01.0 
88.4 
01.0 
00.5 
94.4 
96.7 
09.6 
15 .3  
94.3 
1 1 . 6  
09 .6  
07.1 
9 0 . 0  
92. 0 
86 .3  
86 .4  
79.5 
91.4 
85 .3  
81.5 
80.4 
8 5 . 3  
8 1 . 8  
82.8 
99.6 
74 .4  
68.5 
79.5 
79.3 
98 .4  
06.2 
88.9 
88.1 
87.1 
8 2 . 8  
81 .1  
79 .8  
81 .1  
81 .2  
85 .9  
71.0 
9 3 . 4  
82.9 
84.4 
82 .4  
91. 0 
84.8 
83.7 
83.4 
01.3 

96 .2  
9 5 . 2  
YO. 5 
90 .5  
90.1 
95.9 
00.5 
96 .3  
84 .1  
97.9 
01. I 
02.5 
89 .9  
02.1 
01.2 
94.9 
96 .8  
0 9 . 9  
15 .0  
95 .0  
12 .2  
10 .3  
07 .7  
90 .4  
9 2 . 1  
86 .1  
85 .8  
79.1 
9 1 . 3  
85.0 
81 .2  
8 0 . 3  
8 5 . 4  
8 1 . 9  
82 .6  
00.9 
7 6 . 9  
71.2 
81 .0  
80 .1  
97 .9  
07 .3  
88 .7  
88. 0 
87.0 
8 2 . 8  
8 2 . 9  
81 .3  
83. 0 
8 3 . 4  
8 6 . 4  
7 1 . 2  
93 .5  
83 .1  
8 5 . 0  
82 .6  
90.  7 
85.9 
84.1 
83 .1  
01.8 

97.3 
96. 1 
vu. 8 

9 0 . 4  
95 .6  
98.4 
95.6 
82.9 
97.1 
00.3 
01 .8  
8 9 . 4  
01 .8  
0 1 . 4  
95.5 
97.5 
10 .6  
1 5 . 0  

12 .4  
1 0 . 4  
08.2 
90.4 

86.2 
86. 0 
79.1 
91. I 
85 .0  
81 .1  
80. 3 
85 .3  
81 .9  
82 .6  
01.2 
78 .2  
73.3 
82.4 
8 0 . 4  
98 .4  
08 .5  
88 .7  
88 .1  
8 7 . 0  
8 2 . 8  
83.1 
81.4 
83.1 
83.5 
87.3 
7 1 . 6  
93.5 
83 .4  
85.2 
82.7 
90. 8 
86. 0 
84 .4  
83 .9  
02.6 

97. 0 
9 5 . 0  
b7. 7 

90. 7 
96 .1  
99.7 
96.2 
84. 0 
97.9 
01.2 
02.9 
90 .5  
02.6 
01 .7  
95.5 
97.2 
10. 6 
16. 3 
94 .6  
12. 9 
1 0 . 8  
08.7 
90 .6  
92.4 
86.4 
86.2 
79. 3 
91 .6  
85 .2  
81 .6  
80.6 
85 .7  
82 .2  
82.8 
01 .8  
78.9 
74.1 
83 .2  
8 0 . 6  
9 9 . 0  
09 .4  
89 .1  
88 .8  
87 .7  
83.1 
83.4 
8 1 . 8  
83.2 
83 .5  
88 .0  
72. 0 
93 .7  
83 .7  
85.5 
82 .9  
91 .2  
86 .0  
84 .6  
84 .4  
03. 0 

96.8 
9 6 . 2  
92. I 

90 .5  
97. 1 
0 0 , 8  
95.6 
85.0 
97.7 
00.5 
01 .9  
88 .9  
01 .1  
00.4 
94.4 
96.6 
10.2 
15.8 
95 .2  
1 2 . 6  
10.4 
08. 3 
89.9 
92. 0 
86.4 
86 .6  
7 9 . 4  
91 .5  
8 5 . 3  
81.5 
80.4 
85.3 
81.8 
82. 8 
01.1 
78.7 
73.7 
82.9 
80.1 
99.6 
09.9 
89.0 
88. 3 
86. 8 
82 .7  
81 .4  
80 .2  
8 1 . 8  
82.8 
87.7 
71.8 
93.3 
83.3 
84.6 
82.4 
90.9 
85.6 
84. 1 
82. 3 
01.1 - 

9 7 . 3  
96. 2 
YO. u 

9 0 . 2  
9 5 . 7  
99.6 
96.9 
83 .3  
97 .5  
0 0 . 7  
0 2 . 3  
9 0 . 0  
02.1 
01.8 
95.8 
97.6 
10.9 
16 .4  
9 5 . 6  
1 3 . 0  
1 0 . 8  
0 8 . 8  
90 .5  
92. 7 
8 6 . 5  
86.4 
79.4 
91 .5  
8 5 . 3  
81. 3 
81 .9  
8 5 . 3  
82.0 
82 .7  
01 .5  
7 9 . 3  
74.5 
83 .5  
BO. 3 
9 9 . 3  
0 9 . 6  
88.5 
87.9 
86 .8  
83. 1 
8 2 . 3  
8 0 . 8  
8 2 . 3  
83.5 
87 .7  
71 .9  
9 3 . 4  
8 3 . 4  
85.0 
82.7 
91.0 
86.1 
84.4 
83. 0 
01 .8  
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w1 200 200 200 

w 2  189 189 189 

Tes t  D a t a  i n  D e g r e e s  F - Test  R u n  2 

200 200 

191 

rher i i io  - 
couple  

No. 

1 

2 

3 

3A 

4 

5 

6 

7 

8 

A1-10  

A l - 1 1  

A1-12  

A1-13  

A1-28  

A I - 3 0  

A1-31  

A2-10 

A2-11  

A2-12  

A2-13  

A2-28  

A2-30  

X2-31 

B1-9  

B1-10  

B1-11 

B1-12  

B1-13  

B1-14  

B1-15  

B1-16  

B1-17  

B1-18  

B1-19  

B1-20  

B1-21 

B1-22  

B1-23  

B1-24  

24 - 
107. 5 

L05. 9 

98. 9 

98. 1 

95. 9 

105. 7 

105. 2 

105 .4  

87. 6 

106. 0 

106. 6 

108. 1 

94. 5 

109. 0 

107. 7 

100 .6  

106. 0 

118 .1  

124. 4 

102 .0  

121.6 

119. 5 

116. 6 

97. 7 

100.3 

90. 6 

91. 3 

83. 3 

100. 0 

90. 4 

85. 9 

85. 0 

90. 4 

87. 2 

88. 6 

102. 8 

80. 4 

75. 8 

84. 8 - 

Elapsed  T i m e  (Minu tes )  

80 - 
07. 3 

00. 8 

92. 2 

98. 6 

06. 5 

05. 2 

l07. 1 

92. 6 

107. 3 

104. 7 

108. 4 

97. 3 

108. 0 

107. 9 

104.4 

107. 3 

116. 5 

124. 8 

102. 6 

122 .4  

120 .7  

117. 4 

98. 4 

102 .5  

91. 0 

91. 6 

84. 0 

100. 8 

90. 9 

86. 4 

84. 7 

90. 6 

87. 4 

89. 6 

103. 9 

80. 8 

76. 4 

85. 6 
- 

174 - 
108. 2 

.06. 2 

99. 7 

96. 8 

98. 5 

107. 3 

109. 6 

108. 3 

89. 1 

107. 3 

107. 3 

109. 2 

95. 9 

110.5 

109. 2 

102.1 

106. 9 

118. 9 

124. 8 

103. 3 

122. 5 

120. 7 

117. 6 

98. 5 

101 .4  

91. 3 

91. 7 

83. 7 

100. 7 

91. 1 

86. 6 

84. 7 

90. 9 

87. 8 

89. 1 

103. 3 

81. 8 

75. 7 

84. ; 
- 

180 - 
L07. 5 

105. 5 

LOO. 9 

98. 6 

99. 4 

107. 7 

107.8 

107. 3 

89. 1 

107. 0 

107. 5 

109. 7 

96. 1 

110. 8 

109 .3  

102 .1  

106. 9 

119. 0 

124.8 

103 .4  

122 .6  

120 .8  

117. 7 

98. 5 

101 .4  

91. 4 

91. 9 

84. 0 

1 0 0 . 8  

91. 2 

86 .  5 

85. 9 

90. 9 

87 .  7 

89. 1 

103. 7 

82 .  0 

7 5 . 4  

84 .  6 

194  - 
107. 8 

106. 0 

101.0 

99. 1 

99. 6 

107. 4 

107. 2 

106. 5 

88. 6 

107. 0 

1 0 8 . 0  

110 .1  

96. 5 

111 .0  

109. 3 

101. 8 

106. 9 

118. 8 

125. 1 

103. 5 

122 .7  

1 2 0 . 9  

117. 9 

98.7 

1 0 1 . 5  

91. 5 

92. 0 

84. 2 

1 0 0 . 9  

91. 2 

86. 6 

86. 1 

91. 0 

87. 7 

89. 2 

103. 8 

82. 2 

75. 2 

84. 4 

200 - 
107. 9 

.06.  1 

101.4 

99. 6 

98. 7 

107.6 

110.0 

108. 1 

90. 2 

L07. 5 

107 .8  

L09. 0 

95. 3 

110.3 

109. 2 

102.2 

107.8 

120.0 

125. 7 

103. 3 

122 .7  

121 .0  

117. 9 

98. 8 

101 .8  

91. 7 

92. 0 

8 4 . 2  

100 .9  

91. 1 

86 .  6 

86. 6 

91. 0 

87. 8 

89. 6 

103. 9 

82. 1 

75. 6 

84 .  7 

r h e r m o -  
couple  

No. 

B1-25  

B1-26  

B1-27  

B1-28 

B1-29  

B1-30 

B1-31 

B1-32  

B1-33  

B1-34  

B1-35  

B1-36  

B1-37  

B2-10  

B2-11  

B2-12  

B2-13  

B2-28  

B2-30  

B2-31  

83 

84 

24  

83. 1 

LOO. 5 

112.1  

95. 0 

94. 0 

91. 8 

87. 2 

85. 5 

8 3 . 9  

86. 4 

85. 4 

89. 9 

76. 3 

102 .1  

88. 0 

89. 3 

87 .  3 

97. 8 

90. 3 

88. 9 

89. 0 

1 1 0 . 0  

E l a p s e d  T i m e  (Minutes)  
- 

80 - 
82. 8 

02. 7 

10. 3 

94. 9 

97. 5 

92. 8 

87. 3 

88. 7 

85. 3 

83. 8 

85 .  2 

89. 9 

77. 0 

103. 3 

89. 1 

90. 0 

88.  1 

98. 1 

91. 2 

89. 3 

92. 4 

111 .0  
- 

174  - 
83. 8 

0 2 . 4  

14. 3 

96. 1 

95. 3 

92. 9 

8 8 . 0  

85. 8 

84. 0 

87. 3 

86 .  1 

89. 4 

76. 8 

03 .  1 

89. 2 

91. 0 

88. 3 

9 8 . 4  

91. 3 

89. 7 

88. 8 

1 0 . 0  

180 - 
84. 1 

102 .1  

113 .6  

95. 1 

94. 5 

93. 1 

87. 3 

87. 4 

85. 2 

87. 4 

85. 9 

89. 5 

76. 9 

103. 2 

89. 3 

90. 8 

88. 3 

99. 5 

92. 0 

90. 1 

88. 0 

109. 8 

194  - 
84.  0 

02. 4 

14. 0 

95. 0 

94. 2 

92. 8 

87. 4 

87. 3 

85. 5 

87. 8 

86. 2 

89. 5 

76. 8 

03. 2 

89. 5 

91. 1 

88. 4 

98. 9 

91. 8 

90. 1 

88. 8 

09. 9 

Di i i e r en t i a l  Te i r ipe ra tu re s  (F) 

P r e s s u r e s  (Pounds  p e r  S q u a r e  Inch)  

200 - 
83. 7 

03. 5 

15. 1 

96. 1 

94. 6 

92. 4 

87. 7 

85. 7 

84. 8 

88. 0 

86. 9 

89. 2 

76. 9 

.03.  3 

89. 5 

91. 1 

88. 5 

98. 7 

91. 8 

90. 1 

89. 7 

111.4 

5. 74 

0. 6e 

17. 61 

200 

190 

96 

105  -e 
P 2 - P 3  0.80 0.80 0.80 0.80 0.80 0. 8( 

- 54 - 
SID 6 6 - 7 9 6  
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cd 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhtATlON S Y S T E h l S  DIVISION 

- a 
0 .  

c 

- 56 - 
SID 66-796 

~ 



100 

106. 5 
04. 9 
68. 5 
67. 5 
65. 8 

.03. 9 
69. 8 

, 0 4 . 9  
6 5 .  7 
95. 7 
5 3 . 8  
61. 8 
56. 7 
70. 0 
61. 7 
48. 5 
97. 1 
75. 6 
7 9 . 7  
72. 8 
89. 5 
82. 6 
76. 1 
8 5 . 4  
96. 2 
53 .2  
61. 4 
59. 5 
95 .6  
67. 3 
57. 9 
6 6 . 6  
58. 8 
69. 8 
76. 5 

4 . 3  
.19.6 
.19. 9 

7. 9 
23 .3  
1 2 . 4  

3. 9 
63. 6 
6 6 . 4  
61. 4 
51. 2 
3 7 . 8  
30. 9 
41. 9 
10. 1 
21. 1 
41. 8 
9 7 . 3  
65. 9 
63. 4 
69. 4 
80. 3 
68. 8 
62 .8  
61. 7 
68. 2 

110 

107 .3  
104 .8  

70. 1 
70. 4 
68. 2 

106. 8 
71. 7 

107. 1 
6 7 . 4  
96. 8 
5 5 . 2  
62. 7 
57. 9 
71. 2 
63. 4 
50. 5 
98. 8 
71. 3 
80. 9 
74. 4 
90. 9 
83. 9 
71. 3 
86. 4 
96. 6 
54 .8  
62. 8 
60. 9 
96. 7 
68. 7 
59. 0 
68. 7 
60. 5 
71. 5 
78. 1 
5. 5 

-19. 9 
-16. 4 

8. 5 
23. 8 
13. 6 
4.  1 

64. 5 
6 6 . 4  
61. 9 
51. 9 
38. 9 
32. 5 
44. 1 
1 1 . 7  
2 1 . 8  
43. 1 
98. 7 
67. 4 
65. 0 
70. 7 
79. 2 
69. 7 
63 .8  
63. 3 
69. 0 

130 

106 .6  
103 .7  

70. 9 
68. 9 
69. 5 

104. 1 
71. 8 

104 .7  
67. 9 
96. 2 
56. 1 
63. 7 
59. 3 
71. 6 
63. 8 
51. 0 
97. 7 
77. 2 
81. 0 
74 .7  
90. 4 
83. 8 
77. 7 
86. 5 
96. 8 
55. 1 
6 2 . 9  
61. 8 
96 .4  
69. 3 
59. 9 
68. 9 
61. 0 
71. 6 
78. 2 

6 . 4  
-20 .0  
-16 .4  

9. 9 
24. 8 
14. 0 

4. 6 
65. 3 
67. 3 
62. 7 
53. 9 
38. 8 
32. 3 
4 4 . 2  
1 2 . 0  
22. 5 
4 3 . 8  
98. 1 
67. 9 
6 5 .  6 
71. 2 
79. 9 
69. 9 
64. 5 
6 4 . 6  
70. 8 

140 

1 0 8 . 4  
1 0 5 . 7  
70. 8 
71. 3 
69. 0 

107 .9  
72. 7 

108 .0  
68. 7 
98. 0 
56. 5 
64. 0 
58. 9 
72. 5 
6 4 . 6  
51. 9 
99. 7 
77. 9 
81 .3  
7 5 . 3  
91. 7 
84. 7 
77. 9 
87. 3 
97. 8 
55. 6 
6 3 . 4  
61. 7 
97. 7 
69. 7 
60. 2 
69. 5 
61.4 
72 .0  
78 .7  

6 .6  
-20.2 
-16.8 

10. 1 
25. 1 
1 4 . 4  
4. 0 

6 5 . 4  
6 7 . 7  
63. 1 
52 .8  
40. 5 
33. 2 
45 .0  
1 2 . 2  
23. 0 
44.3 
99. 9 
68. 7 
66. 2 
71. 5 
82. 1 
71 .4  
65. 1 
6 4 . 0  
70 .4  

1 0 7 . 3  
104.6 

71.6 
6 9 . 4  
72. 6 

108. 1 
104 .8  

71. 9 
68. 8 
72. 1 

108 .2  
7 3 . 2  

107 .9  
68. 6 
98 .1  
56. 7 
64. 5 
60. 1 
7 3 . 4  
65. 5 
52. 4 

100 .0  
78. 2 
81 .9  
75. 9 
92. 1 
85. 1 
78. 5 
88. 0 
98. 6 
56. 1 
64. 0 
62. 3 
9 8 . 4  
70. 4 
60. 9 
69. 0 
62. 0 
72. 7 
7 9 . 5  

6.  8 
-20.3 
-16.7 

10. 4 
25.6 
1 5 . 0  
5. 0 

66. 0 
68. 5 
64. 0 
5 3 . 7  
40. 8 
3 3 . 6  
4 5 . 2  
12. 1 
23 .4  
4 4 . 5  

100 .1  
69. 2 
66. 5 
72. 3 
8 3 . 2  
72. 0 
66. 0 
65. 2 
71. 2 

107. 5 
7 3 . 2  

107 .2  
68. 5 
97.8 
56. 9 
64. 6 
60. 5 
73 .3  
6 5 . 4  
52. 6 
99.6 
78 .2  
8 1 . 9  
76. 0 
91. 9 
85. 1 
78 .5  
88 .0  
98 .4  
56. 2 
63. 9 
62. 5 
98. 1 
7 0 . 4  
61. 1 
68. 2 
62. 2 
72. 7 
7 9 . 4  

7. 0 
-20 .2  
- 1 6 . 9  

IO.  6 
26. 1 
1 5 . 4  
5. 7 

66. 1 
68. 5 
64. 1 
5 4 . 0  
40. 9 
3 3 . 8  
45. 1 
12 .3  
23 .4  
44 .8  

100.1 
68. 8 
66. 7 
72. 3 
8 2 . 8  
71.8 
65. 9 
65. 2 
71. 3 

W l  200 200 200 200 200 200 200 
w 2  186 187 188 191 188 189 185 
w 5  99 97  93 96 95 96 100 
w 7  101 108 100  105 102 I04 108 

is0 
I90 

93 
107 

P 2  22 .00  22.00 2 2 . 0 0  
P 3  21.00 21. 50 21.50 
P 2 - P 3  1 .21  1. 05 0. 95 0. 93 0.  93 0. 90 

N O R T H  A M E R I C A N  SPACE and INFORMATION S Y S T E M S  DIVISION A V I A T I O N ,  I N C .  

T e s t  Data in  Degrees  F - Tes t  Run 4 

E l  s e d  Time (Minu tes )  - 
10 
- 
77. I 
76. 1 
51. 0 
50. 1 
51. 4 
77. 9 
49. 9 
77. 0 
47. 5 
70. 2 
36. 4 
4 3 . 4  
39. 6 
49. 8 
41. 2 
32. 8 
71. 2 
56. 9 
61. 3 
53. 7 
68. 1 
61. 7 
58. 3 
62. 6 
70. 7 
39.4 
46. 3 
42. 5 
70. 1 
50. 4 
41. t 
47. 2 
44. i 
51. 3 
55. 1 

I .  5 
15. 3 
10. i 
5. € 

16. C 
10. i 

7 :  
46. ( 
49. i 
45. 3 
36. S 
28. [ 
22. I 
28. 6 
5. [ 

17. i 
29. I 
71. 
46. i 
4 i .  i 
48. 
58. i 
47. 
43. ! 
ii. ( 
i 9 .  ' - 

Thermocouple  
Nt,, 20 30 40 50 6 0  70 80  

- 
101. 5 
99. 3 
64. 3 
64. 5 
61. 5 
99. 9 
65. 9 

100.3 
61. 8 
90. 8 
49. 7 
57. 3 
52. 5 
65. 4 
57. 3 
44. 8 
92. 4 
72. 0 
76. 2 
68. 8 
85. 3 
7 8 . 3  
72. 2 
80. 8 
90. 8 
50. 4 
57. 9 
5 5 . 4  
90. 5 
62. 9 
5 3 . 7  
62. 8 
54. 9 
65. 7 
72. 0 

3 . 4  
-19. 2 
-15. 2 

6. 6 
20. 7 
1 1 . 2  
3. 9 

60. 1 
62. 4 
57. 3 
47. 9 
3 4 . 3  
28. 1 
38. 9 

9. 2 
18. 9 
38. 5 
92. 3 
61. 9 
59. 6 
65. 0 
7 3 . 5  
63. 7 
58. 2 
59 .0  
64. 7 

90 120 

80. 0 
77. 2 
51. 0 
51. 9 
52. 8 
80. 7 
54.1 
81. 3 
47. 6 
72. 0 
36. 6 
43.4 
39 .4  
50. 8 
42. 1 
33.8 
73. 9 
58. 2 
62. 3 
54. 6 
69. 7 
63. 0 
59. 0 
63. 8 
71. 8 
40. 1 
45. 6 
42. 2 
71. 6 
48. 9 
41. 0 
48. 5 
43. 1 
50. 8 
55. 7 

1. 9 
-15. 9 
-11 .6  

5. 5 
15 .4  
10.8 

7. 5 
46. 8 
48. 6 
44. 6 
36. 4 
27. 0 
22. 1 
29. 6 
5. 5 

15. 7 
29. 1 
73. 6 
47. 8 
45 .4  
49. 6 
57.4 
48. 8 
43. 8. 
45. 0 
50. 5 - 

83. 7 
82. 0 
52. 8 
50. 9 
52. 4 
83. 6 
53. 9 
82. 7 
49. 3 
75. 0 
38.5 
46. 2 
41.4 
52. 9 
44.0 
34. 2 
76. 4 
60. 1 
64. 4 
56. 4 
72, 0 
65. 2 
60. 9 
66. 6 
75. 5 
40. 5 
47. 0 
43. 6 
74. 7 
50. 6 
42. 6 
49. 6 
44. 2 
52. 5 
57. 9 

1 .5  
-16 .4  
-12.2 

5. 2 
15. 5 

9. 2 
6. 3 

49. 3 
51. 5 
46. 5 
38. 0 
27. 2 
21.3 
29. 7 
5. 0 

15. 5 
30. 0 
76. 8 
49. 8 
47. 6 
52. 0 
62. 2 
51. 3 
46. 2 
46. 9 
53. 1 - 

87. 9 
85 .3  
54. 9 
54. 7 
54. 2 
88. 2 
56. 5 
88. 8 
51. 9 
78. 8 
40. 7 
47. 8 
43. 1 
55. 6 
46. 9 
36. 8 
80. 8 
63. 0 
67. 2 
59. 4 
75. 3 
68. 5 
63. 5 
69. 7 
78. 7 
42. 8 
49. 9 
46. 3 
78. 3 
53 .4  
44. 7 
54. 1 
46. 7 
55. 8 
61. 2 

2. 0 
-17. 1 
-13. 0 

5. 1 
16. 2 

9. 6 
5. 2 

51.4 
53 .4  
48. 6 
39. 7 
28. 7 
23. 1 
32. 4 

6 . 4  
15. 9 
31. 8 
80. 4 
52. 5 
50.4 
54. 7 
62. 8 
53. 7 
48. 6 
49. 8 
5 5 .  3 - 

90. 7 
87. 6 
57. 7 
55.4 
58 .9  
90. 9 
58. 2 
90. 5 
53. 6 
81. 3 
42. 9 
50. 5 
46. 1 
58. 6 
49. 9 
39. 0 
83. 2 
64. 7 
68. 7 
61.9 
77. 6 
70. 8 
65. 5 
72. 2 
81. 7 
43. 9 
51. 8 
48. 7 
81. 3 
56. 1 
47. 3 
55. 2 
49. 3 
58. 2 
63. 9 

1. 8 
-18. 3 
-13. 9 

5. 2 
17. 3 

9. 1 
3 . 6  

53. 2 
55. 6 
51 .0  
41. 3 
31. 1 
24. 6 
33. 6 

6. 1 
17. 0 
33.4 
8 3 . 4  
54. 6 
52. 1 
57 .3  
67. 7 
56. 9 
51. 4 
51. 0 
57. 2 - 

94. 8 
9 3 . 4  
60.0 
59. 3 
57. 5 
92. 3 
6 1 . 4  
9 3 . 4  
57. 2 
84. 9 
45 .8  
53. 1 
48.6 
60. 8 
52. 1 
40. 1 
86.  0 
67. 3 
71. 5 
64. 2 
80 .3  
7 3 . 4  
68. 0 
7 5 . 4  
85. 1 
46. 8 
53. 9 
51. 2 
8 4 . 4  
58. 6 
49. 9 
57.6 
51.4 
60. 9 
66. 7 

2. 2 
-18.2 
-14 .3  

5. 7 
18. 6 

9. 5 
3. 7 

56. 0 
58. 5 
53.5 
44. 5 
32. 0 
25. 5 
3 5 . 0  

6. 8 
17. 5 
3 5 . 2  
86 .3  
57. 1 
54. 8 
60.  2 
70. 4 
59 .1  
5 3 . 9  
54. 2 
60. 4 - 

97. 8 
96. 2 
62. 6 
60. 2 
60. 9 
95. 9 
63. 2 
96. 5 
59. 2 
87. 7 
47. 8 
55. 7 
50. 7 
63. 5 
55. 0 
42. 7 
89. 1 
69. 6 
73 .6  
66. 7 
82. 9 
76. 0 
70. 1 
7 8 . 3  
88. 2 
48. 3 
55. 7 
5 3 . 3  
87. 6 
61. 0 
52. 2 
59. 8 
53 .2  
63. 2 
69. 3 

2. 4 
.19. 1 
.14. 9 

6. 1 
19. 7 
9. 9 
3 . 2  

57. 9 
60. 7 
55.4 
45. 9 
33. 6 
26. 8 
3 7 . 0  

7. 5 
18. 5 
37. 0 
89. 7 
59. 5 
5 7 . 0  
62. 7 
7 3 . 8  
62. 0 
56. 2 
56. 1 
62. 4 - 

103. 9 
100. 6 

66. 7 
63. 9 
66. 5 

102 .4  
61. 9 

1 0 2 . 8  
62. 7 
9 3 . 1  
51. 1 
59. 3 
54. 8 
67. 9 
59. 6 
46. 9 
94. 9 
7 3 . 4  
77. 5 
70. 9 
87. 6 
80. 4 
7 4 . 0  
83. 2 
93. 6 
51. 2 
59. 3 
56. 9 
9 3 . 2  
65. 0 
55. 8 
64. 2 
56. 9 
67. 5 
74. 1 

3. 8 
- 1 9 . 9  
-15.8 

7. 3 
22. 0 
1 1 . 3  
3 . 1  

61. 3 
64. 1 
59. 0 
49. 0 
36. 7 
29. 7 
40. 9 

9. 3 
20. 5 
40. 5 
9 5 . 4  
63. 6 
61. 0 
66. 9 
77. 8 
66. 3 
60. 4 
59. 4 
65. 6 

107. 3 
104. 0 
70. 4 
71. 3 
69. 7 

107.0 
72. 5 

107. 3 
68. 0 
96. 9 
5 5 .  6 
63. 1 
58. 6 
71. 6 
63. 8 
51. 4 
99. 0 
71. 5 
81. 1 
74. 9 
91. 0 
84. 0 
77. 8 
86. 6 
96. 9 
55. 1 
63. 1 
61. 7 
96. 8 
69. 3 
59. 6 
70. 4 
60. 9 
71. 9 
78. 3 

6. 1 
-20.0 
-16. 5 

9. 2 
24. 7 
14. 1 

4. 3 
65. 2 
67. 2 
62. 3 
53 .4  
38. 9 
32. 4 
44. 1 
12.2 
22. 0 
43. 6 
98. 7 
68. 0 
65. 4 
71. 4 
79. 2 
69. 8 
64. 5 
64. 9 
70. 6 

1 
2 
3 
3A 
4 

6 
7 
8 
A I - 1 0  
A l - l l  
A I - 1 2  
A I - 1 3  
A b 2 8  
A1-30  
A1-31 
A2-10 
AZ-I1 
A2-12 
A2-13 
AZ-28 
A2-30 
AZ-31 
B l - 9  
B l - 1 0  
B l - 1 1  
B l - 1 2  
B 1 - 1 3  
B1-14  
B1-15  
B1-16  
B1-17  
B I - 1 8  
B1-19  
B1-20  
B I - 2 1  
B1-22 
B1-23  
B 1 - 2 4  
B l - 2 5  
B l - 2 6  
B l - 2 7  
B I - 2 8  
B1-29  
B 1 - 3 0  
B1-31  
B l - 3 2  
B1-33  
B I - 3 4  
B I - 3 5  
B I - 3 6  
B I - 3 7  
B2-10  
BL-11 
B2-12  
BZ-13 
B2-28  
BZ-30 
BZ-31 
83 
8 i  

Different ia l  Temperatures (F) 

I I 1 I I I I I I I I I I I I I 

TZ-T3 
T 5 - T t  
T 7 - T 8  - 

27. 57 
28. 30 
31.60 

30 30:241 08  1 3 2 . 2 2 1  31 .39  
36 .78  36. 56 

33 .351  I 33 .91  I 
34. 23 37.22 
3 8 . 4 6  39. 25 

P r e s s u r e s  (Pounds  p e r  Square Inch)  

- 57 - 
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I 

T 2 - T 3  10, IO 10.20 14 .83  i b . 5 3  1 8 . 0 4  1 8 . 6 6  1 9 . 3 6  19 .29  14.68 1 5 . 7 7  
T ; - T <  1 2 . 2 2  1 O . l i  11 .39  12 .55  13 .38  1 3 . 8 3  1 4 . 1 3  1 4 . 2 9  12.70 15 .30  
T7-15 12.00 15 .32  23.59 27 .42  2 9 . 6 7  3 1 . 3 7  32 .43  3 1 . 7 6  25.09 21 .93  

I 
15 .00  1 3 . 4 5 1  1 0 . 7 3  1 2 . 2 6  I b . 7 3  18  43 19 .41  1 7 . 9 4  13 .05  12 .4 :  
15.70  14.45 11.00 10.78 13 .42  1 4 . 4 0  1 5 . 0 4  1 4 . 5 9  1 2 . 3 0  11.5!  
20 .58  1 7 . 0 0  1 6 . 0 6  2 1 . 3 0  28.56 30 ,  67 3 1 . 9 7  27 .55  2 0 . 9 4  18.7:  

P l  
I’ 2 
P3 
P2-P3 I .  1 7  I .  15 1. 16 1.20 1 . 2 0  1. 20 1 . 2 1  1.21 1.20 1 .20  1. 17 1. 18 1. 18 1. 16 1. 18 1.20 1 . 2 0  1. 17 1. 19  1. 1’ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

T e s t  Data  in D e g r e e s  F - T e s t  Run 5 

Elaps<.d Tiiiie ( M i n u t e s )  

- 
12 - 

35. 8 
33. 9 
15. 0 
13. 7 
14. 5 
17. 3 
14. 3 
36. 4 
13. 4 
12. 2 
11.0 
io. 0 
17. 8 
i7. 8 
31.9 
77. 7 
32. 8 
39. 5 
33. 7 
34.4 
36. 5 
33. 3 
31.6 
39. 9 
93.4 
36. 9 
31.3 
76. 4 
31. 5 
34.2 
79. 3 
77. 5 
35.4 
30.6 
81 .4  
40.0 
13. 1 
24. 3 
39. 9 
94. 8 
43. 8 
61. b 
90. 3 
00.6 
90. 5 
80. 8 
88. 0 
89. 2 
8t’. 5 
98. 5 
28. 1 
90. ~7 

9 3 , 9  
S i .  2 
S i .  7 
80 .  0 
94, 9 
58. 9 
84 3 
8 5 .  5 
s4. 2 - 

- 
20 - 

16. 6 
15. 0 
14. 7 
13. 1 
14. 4 
)7. 5 
16. 6 
37. 5 
11.7 
32. 3 
12. 2 
‘9.4 
‘7 .  9 
18. 8 
12. 6 
19. 2 
33. 5 
) I .  3 
35. 5 
i5. 9 
37. 7 
34. 5 
93.4 
38. 0 
32. 1 
32. L 

37. 3 
72. 8 
30. 7 
31.5 
74. 9 
75. 6 
3 1 . 9  
78.3 
79. 1 
24. C 
33. 1 
35. I 
11.5 
37. i 
29. i 
49. E 
85. t 
93. i 
86. ( 
75. ( 
82. 2 
82. € 
81.5  
91. 3 
08. i 
79. C 
92. E 
8 3 .  c 
85, i 
76.  3 
93. - 
811. f 
80. i 
82. < 
85. ( 
- 

- 
40 - 

36. 4 
36. 0 
78. 7 
78. 5 
75. 7 
35. 2 
33. 5 
35. 9 
59. 1 
31.2 
30. 3 
76. 7 
74. 3 
36. 6 
79. 5 
74. 9 
31. 7 
38. 2 
33.1 
32. 9 
95. 0 
31. 7 
39. 6 
31. 9 
88. 8 
66. 1 
68. 6 
59. 8 
87. 9 
67. 8 
60. 4 
65. 7 
64. 8 
67. 1 
71. 8 
49. 7 
53. 8 
56. 3 
51. 0 
49. 7 
58. 6 
76. 2 
72. 0 
71. 1 
70. 2 
58. 2 
55. 5 
52. 2 
52. 4 
51. 8 
54. 7 
50. 9 
90. 0 
72. 1 
71. 7 
64. 1 
80. 7 
74. 8 
r 3 .  c 
68. 3 
81 .9  - 

- 
70 
- 
35. 7 
33 .2  
74. 3 
71. 5 
73 .3  
97. 0 
31.6 
36. 5 
52.4 
90. 2 
78. 2 
74. 7 
72. 9 
34 .9  
78. 2 
73. 6 
91. 3 
84 .4  
89. 2 
81 .2  
92.4 
88. 6 
86. 9 
7 8 . 3  
86. 9 
5 3 . 7  
5 7 . 4  
55. 0 
86. 8 
62.  2 
53. 9 
61. 8 
55. 6 
6 3 . 6  
69. 7 
- 1 . 4  

5. 2 
8. 7 

1 0 . 7  
23. 0 
1 2 . 5  
15. 9 
6 1 . 4  
59. 2 
60. 0 
4 8 . 7  
3 7 . 3  
30. 3 
35. 6 
15. 5 
19. 8 
3 5 . 8  
8 8 . 5  
63. 4 
62. 1 
62. 1 
75. 5 
66. 9 
57. 6 
60. 4 
79. 6 
- 

- 
80 - 

15. 3 
15. 1 
73. 9 
12.0 
70. 3 
33. 6 
30. 6 
34. 8 
j2. 2 
30. 8 
78. 1 
75. 5 
73. 2 
34. 1 
77. 6 
72. 4 
31.0 
34. 3 
39.3 
31.2 
32. 2 
38. 7 
36. 9 
78. 7 
38. 1 
53. 9 
58 .9  
55. 9 
87.4 
52. 7 
54.2 
51.4 
56. 2 
64. 4 
70. 6 
-8. 9 
-5. 4 
26. 6 
47.4 
20. 9 

7 .  7 
7. 9 

61 .4  
64. 8 
60. 7 
50. 1 
36. 1 
29. 1 
33. 7 
1 1 .  1 
39. 2 
46. 9 
89. I 
64. 3 
60. 9 
63. 2 
71. 9 
66. 0 
57. 1 
60. 7 
79. 4 - 

- 
90 - 

94 .9  
93. 7 
76. 2 
71. 9 
7 3 . 4  
94. 1 
8 0 . 4  
94. 1 
65. 8 
91. 2 
77. 3 
77.4 
74. 9 
83. 6 
78. 2 
7 3 . 0  
90. 9 
85. 1 
89. 6 
82. 2 
92. 6 
8 9 . 4  
87. 9 
81.6 
89. 7 
64. 0 
67. 7 
63. 0 
88. 6 
69. 7 
62. 8 
66. I 
65.  7 
6 9 . 4  
74.4 

1 .2  
-3. 6 
52. 1 
82. 8 
35.0 
35.0 
28. 6 
68. 8 
77. 0 
70. 1 
61. 1 
49. 5 
42. 5 
3 9 . 8  
20. 3 
68. 7 
62. 9 
91 .0  
6 9 ,  6 
62. 6 
69. 1 
75. 7 
69. i 
63. 3 
65. I 
80 .  I - 

- 
150 - 
96.4 
9 3 . 9  
78. 6 
76. 6 
79 R 
97. 4 
83 .6  
96. 7 
69. 1 
91.3 
79 .0  
76. 2 
74.6 
86. 3 
7 9 . 4  
7 4 . 7  
92. 1 
8 7 . 4  
9 3 . 0  
83. 1 
95. 7 
91. 9 
89. 8 
83 .1  
89. 5 
6 6 . 8  
68. 2 
60. 3 
88. 5 
67. 9 
61. 6 
66. 0 
64. 9 
67. 2 
72. 1 
56. 1 
42. 6 
3 9 . 3  
3 7 . 4  
50. 7 
59. 6 
73 .2  
73. 6 
70 .4  
71. 1 
60. 0 
55. 5 
52. 3 
55. 2 
51. 4 
47. 9 
47. 2 
9 0 . 4  
71. 4 
71. 9 
64. 7 
80. 1 
74. I 
6 4 . 0  
69. 2 
82. I - 

- 
170  30 50 60  100 110 120 131 140  160  180 190 195 

1 
2. 
1 
3A 
’$ 

6 
7 
8 

41-10 
41-11 
41-12 
41-13 
41-28 
41 -30  
AI-31 
A 2 - I O  
42-1  1 
4L-12 
42-13  
KL-2.8 
A L - 3 0  
AL-31 
R I - 9  
R 1 - 1 0  
6 1 - 1 1  
6 1 - 1 2  
3 1 - 1 3  
F1-14  
H I - 1 5  
G l - l c ,  
E l - 1 7  
-1 -18  
R1-19 

“1-21 
B1-22 
6 1-23 
BI -24  
B I  -23 
B1-26 
B1-27 
61-2E 
B1-2<  
6 1 - 3 (  
E l - 3 1  
61-32 
6 1 - 3 3  
6 I - 3 i  
6 1 - 3 :  
B I - 3 r  
6 1 - 3 ;  
6 ? - l (  
3 2 - 1 1  
6 2 - 1 .  
6 2 - l i  
3 2 - 2 1  
5 2 - 3 (  
6:-31 
.‘3 
54 

J 

9 1 - 2 c  

- 

96.4 
95. 9 
31.7 
32. 8 
30. 2 
96. 5 
85 .4  
96 .8  
74.2 
91. 9 
81.8 
77. 9 
75 .8  
88. 1 
81 .2  
77. 3 
92. 9 
90. 2 
95. 0 
84. 8 
96 .8  
93. 7 
91. 8 
84. 5 
90. 0 
73 .4  
77. 2 
65. 0 
89. 1 
73. 6 
66. 7 
68. 9 
72. 5 
7 1 . 4  
7 4 . 3  
80. 0 
75. 2 
78. 9 
77. 1 
67. 6 
88. 2 
09. 4 
78. 2 
81. 1 
77. 7 
65. 6 
68. 0 
66. 4 
64. 1 
70. 5 
79. 0 
62. 8 
9 1 . 0  
76. 7 
76. 7 
67. 1 
86. 0 
79. 3 
08. 6 
7 5 . 0  
84, 3 
- 

95. 6 
94.1 
76. 3 
76. 2 
7 5 . 4  
97. 1 
82 .  6 
96. 6 
65. 8 
90. 5 
79. 1 
75 .4  
73. 5 
85. 7 
78. 9 
74. 3 
91. 5 
86 .  2 
90. 6 
82. 0 
9 3 . 8  
90. 2 
88. 1 
80. 1 
87. 6 
60. 5 
63. 0 
57 .0  
87 .  3 
64. 9 
57 .3  
63. 2 
60. 0 
65 .  0 
70. 6 
26. 8 
3 5 . 2  
36. 5 
31. 0 
3 7 . 4  
3 7 . 5  
50. 5 
67. 5 
65. 5 
65. 9 
53. 9 
46. 9 
41. 7 
44. 1 
36. 3 
37. 3 
4 3 . 0  
89. I 
68. 5 
67. 9 
63. 2 
79. 2 
71.4 
61. 3 
65, 4 
81 .3  

95. 8 
94. 5 
75. 4 
75. 0 
7 3 . 4  
96. 8 
81. 9 
96. 7 
64. 0 
90. 2 
78. 5 
74. 9 
72. 9 
85. 2 
78. 3 
73. 9 
91. 5 
85. 1 
90. 1 
81. 4 
93. 0 
89. 4 
87. 3 
79. 0 
86. 9 
56. 5 
59. 6 
55. 8 
87. 0 
63. 3 
55. 1 
62 ,  7 
57. 5 
64. 1 
i o .  0 
10. 7 
19. 1 
19 .  2 
16. 1 
29. 0 
23. 2 
31. 2 
63. 8 
61. 2 
62. 2 
50. 7 
41. 5 
35. 1 
39. 2 
24, 8 
25. 0 
37. 8 
88 .  7 
65. 8 
64. 7 
62. 6 
77. 3 
69. 0 
59. 2 
62. 3 
80. 1 
- 

95. 8 
95. 4 
77. 7 
78. 5 
75. 5 
94. 2 
80. 6 
95. 5 
72. 5 
92. 0 
76. 2 
75. 4 
71. 6 
82. 2 
76. b 
71. 0 
91. 8 
84. 8 
89 .  2 
79. 7 
92. 4 
88.  4 
85. 7 
84. 3 
90. 9 
71. 2 
76. 6 
68. 5 
89. 5 
75. 4 
68. 8 
71. 4 
73. 5 
73. 6 
76. 8 
3 9 . 0  
16. 2 
74 .2  
02. 5 
5 4 . 1  
7 3 . 4  
69. 4 
7 3 . 9  
84. 4 
75. 5 
67. 8 
61. 7 
58 .3  
54. 2 
38. 9 
92. 8 
72. 9 
91 .7  
72. 5 
68. 5 
72. 6 
77. 2 
72. 7 
69. 0 
71. 0 
78. 8 
__ 

95. 3 
94. 4 
78. 9 
75. 6 
77. 0 
9 4 . 0  
78. 8 
94. 3 
74. 7 
91. 6 
77. 2 
76. 7 
72. 0 
83. 8 
77. 4 
71. 1 
91. 3 
8 4 . 0  
88. 8 
78. 6 
92. 4 
88. 4 
8 4 . 7  
86. 1 
91. 7 
77. 0 
80. 9 
70. 7 
90. 0 
77. 3 
72. 0 
72. 4 
76. 8 
7 5 . 2  
78. 0 
73 .1  
38. 5 
89. 6 
12.8 
68. 4 
01.7 
02. 2 
79. 2 
88. 8 
79. 8 
72. 3 
71. 0 
69. 6 
64. 2 
55. 4 
05. 7 
77 .4  
92. 1 
76. 3 
7 2 . 4  
74 .6  
8 0 . 8  
,o, 7 
72. 5 
73. 6 
78. 2 

- I  

- 

96. 0 
95. 4 
80 .  3 
78. 8 
7 7 . 4  
93. 6 
80. 1 
90. 4 
77. 7 
92. 3 
79. 8 
78. 4 
74. 3 
85. 5 
79. 2 
74. 0 
91. 7 
85. 6 
90. 6 
80. 1 
93. 6 
89. 7 
86. 6 
87. 8 
92. 3 
81. 0 
84. 0 
7 3 . 0  
90. 5 
80. 0 
75. 1 
74. 5 
80. 0 
77. 3 
79. 5 

108. 5 
61. 8 
97. 8 

!17. 6 
7 3 . 9  

!03.7 
. 0 7 . 8  
84. 7 
93. 0 
83. 7 
76. 3 
75. 1 
74. 1 
73. 8 
i o .  9 

111.8 
80. 4 
9 2 . 8  
80. 3 
77. 4 
77. 1 
84. 5 
79. 8 
76. 6 
78. 1 
80. 3 

96. 0 
9 3 . 8  
8 3 . 9  
8 3 . 4  
82. 1 
95. 3 
84. 6 
95. 0 
79. 9 
91. 8 
8 2 . 4  
80. 1 
78. 2 
88. 6 
82. 0 
77. 9 
91. 7 
89. 0 
94. 3 
84. 8 
96. 7 
93. 2 
92. 1 
88. 0 
91. 9 
81 .5  
85. 0 
7 3 . 4  
90 .3  
81. 6 
75. 2 
7 5 . 8  
81 .3  
78.  6 
79. 9 
1 8 . 3  
73 .6  
78. 6 
86. 5 
80. 8 
21. 1 
29. 4 
8 5 . 2  
89. 3 
83. 9 
75. 6 
77. 8 
78. 2 
80. 0 
8 0 . 0  
9 3 . 0  
71. 0 
92. 1 
80. 7 
82. 1 
7 7 .  5 
87. 1 
82. 9 
79. 7 
79. 7 
82. 8 

95. 9 
9 3 . 2  
82. 8 
81. 2 
8 3 . 8  
97. 5 
85 .  6 
96. 6 
76. 5 
91. 3 
82. 1 
78. 2 
77. 2 
89. 0 
81 .9  
78. 1 
92. 3 
8 9 . 4  
94. 5 
85. 2 
96. 9 
9 3 . 5  
92. 5 
8 5 . 7  
90. 4 
75. 1 
78. 6 
68. 0 
89. 2 
76. 3 
69. 5 
71.0 
74. 9 
7 3 . 7  
76. 0 
92. 5 
61. 7 
58. 9 
60. 1 
70. 9 
94. 6 
09. 5 
79. 6 
80. 5 
79. 3 
68. 6 
70. 0 
68. 9 
70. 5 
69. 7 
71. 5 
59. 0 
90. 9 
76. 1 
78. 5 
7 1 . 4  
87. 7 
80. 0 
7 3 . 4  
76. 3 
84. 3 - 

95. 6 
94. 0 
76. 3 
7 3 . 4  
7 6 . 3  
96. 2 
82. 1 
96. 0 
65. 7 
90. 8 
76. 2 
74. 5 
73. 7 
83. 7 
77. 2 
72. 4 
91. 6 
85. 9 
91. 3 
82. 2 
94. 3 
90. 6 
88. 5 
81.0 
88. 4 
60. 6 
62. 3 
57. 2 
87. 9 
64. 8 
57. 3 
63. 3 
59. 9 
65. 1 
71. 0 
29. 0 
25. 4 
21. 7 
19. 7 
36. 8 
36. 1 
45. 8 
68. 0 
64. 3 
65. 7 
54. 3 
46. 2 
41. 1 
45. 1 
35. 1 
31. 2 
40. 2 
89. 6 
67. 8 
67. 7 
63. 6 
79. 2 
71. 0 
61. 1 
64. 9 
80. 6 

96. 1 
9 4 . 3  
75. 7 
71. 9 
7 4 . 2  
95. 7 
8 1 . 4  
95. 8 
64. 1 
90. 6 
74. 7 
73. 7 
7 3 . 3  
82. 2 
75. 9 
71. 1 
91. 3 
85. 1 
9 0 . 4  
8 1 . 9  
93. 5 
89. 9 
87. 9 
80.0 
88. 3 
56. 6 
59. 1 
56. 1 
87. 7 
63. 5 
55. 5 
62. 9 
57. 2 
64. 6 
70. 6 
10. 6 
10. 5 

7. 3 
7 . 4  

27. 6 
20. 6 
25. 9 
64. 7 
60. 6 
62. 3 
51. 5 
39. 9 
33. 6 
3 9 . 4  
23. 2 
19. 8 
35. 5 
8 9 . 3  
65. 3 
64. 8 
63. 2 
76. 2 
68. 5 
59. 2 
62. 8 
7 9 . 8  - 

96. 2 
95. 3 
77. 0 
72. 5 
72. 9 
94. 6 
80. 7 
95. 3 
67. 7 
91. 2 
75. 8 
75. 0 
74. 6 
82. 3 
75. 8 
71. 6 
91. 5 
85. 3 
91. 1 
82. 5 
93. 8 
90. 0 
88. 4 
83. I 
88. 8 
65. 6 
63. 1 
63. 1 
88. 8 
68. 9 
63. 4 
67. 8 
64. 4 
69. 1 
74. 5 
25. 9 
16. 0 
4. 6 

1 1 . 4  
36. 4 
3 5 . 4  
34. 2 
72. 0 
62. 8 
67. 2 
61. 3 
49. 2 
43. 6 
47. 6 
31. 7 
21.8 
38. 7 
9 0 . 4  
69. 5 
68. 6 
70. 9 
7 7 . 4  
71. 5 
67. 1 
66. 1 
79. 5 

95. 9 
92. 9 
80. 2 
76. 9 
7 8 . 6  
98 .4  
84. 2 
94. 6 
70 .  6 
91. 8 
78. 1 
77. 3 
7 7 . 4  
85. 7 
80 .  1 
77. 0 
9 3 . 1  
87. 7 
92. 9 
85. 3 
96. 2 
92. 3 
92. 0 
8 6 . 6  
9 0 . 4  
74. 9 
74. 8 
71 .4  
90. 3 
78. 6 
72. 2 
74. 9 
76. 0 
76. 6 
79. 0 
77. 8 
44. 2 
25. 5 
4 9 . 0  
58 .4  
8 3 . 0  
79 .4  
78. 6 
75. 5 
77. 6 
71. b 
66. 0 
61. 6 
65. 4 
51.4 
52. 7 
54. 6 
91. 8 
74. 5 
74. 9 
77. 7 
85. 9 
77. 9 
76. 6 
72. 8 
81.8 

96. 3 
94 4 
8 1 . 9  
79. 0 
79. 4 
94. 9 
84. 0 
95. 2 
77. 5 
92. 4 
80. 7 
79. 2 
77. 9 
86. 5 
80. 1 
76. 1 
92. 6 
89. 0 
94. 8 
86. 1 
97. 0 
9 3 . 3  
9 3 . 0  
87. 9 
91. 8 
77. 9 
79. 6 
7 3 . 3  
90. 8 
80. 8 
74. 2 
74. 6 
79. I 
78. 6 
80. 2 
98. 7 
57. 1 
40. 3 
70. 4 
67. 7 
03. 0 
03. 1 
81. 9 
82 .2  
80. 2 
73. 8 
69. 6 
68. 0 
72. 3 
62. 6 
i o .  3 
63. 6 
92. 2 
76. 4 
77. 8 
78. 5 
85. 3 
79. 1 
78. 2 
76. 3 
83. 1 - 

Pressures (Pounds per Square Inch) 

- 58 - 
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100 

97. 6 
96. 0 
60. 5 
61. 3 
59. 1 
96. 1 
6 1 . 9  
97. 0 
58. 4 
87 .6  
40. 3 
51. 0 
49. I 
51. 1 
49. 4 
38 .8  
8 9 . 5  
6 7 . 7  
6 9 . 4  
65.8 
71. 7 
72. 4 
6 6 . 3  
76. 7 
8 7 . 4  
41.8 
51. 7 
52. I 
8 7 . 8  
58 .8  
4 9 . 4  
60. 2 
49 .3  
6 2 . 7  
69. 4 
23.6 
50 .9  
38. 7 

6. 9 
8 . 7  

11.6 
27. 7 
51 .8  
55 .8  
50. 5 
41 .2  
25. 8 
17. 9 
30. 4 

7. 7 
5 . 9  

33. 1 
89. 6 
59. 0 
55.6 
6 2 . 7  
72. 1 
61. 0 
54. 9 
55. 0 
5 9 . 4  

Tes t  Data  in D e g r e e s  F - Test  Run 6 

110 

97.2 
95.6 
59. 6 
61. 7 
5 9 . 4  
97.7 
61. 5 
98. 1 
5 8 . 5  
87. 3 
38.2 
49. 4 
48 .7  
55 .8  
48 .0  
38 .0  
89 .7  
67. 1 
68 .7  
65. 7 
77. 4 
72 .2  
66 .0  
16. 5 
87. 3 
40.8 
50 .9  
52.0 
87 .7  
5 8 . 5  
49 .2  
59. 9 
4 8 . 7  
62. 5 
69 .6  

-25 .4  
- 5 3 . 2  
-42. 3 
-10. b 

7 . 4  
-13 .7  
-30 .4  
5 1 . 3  
55 .0  
49. 7 
40 .7  
24. 4 
16.6 
29. 7 

- 9. 3 
2 . 7  

32. 0 
89. 5 
58. 7 
55. 4 
62. 7 
7 1 . 4  
60. 6 
54. 7 
54. 5 
58.5 

1 
2 
3 
3A 
4 
5 
6 
7 
8 

A I - 1 0  
A I - l l  
AI -12  
A I - 1 3  
AI -28  
A1-30 
A I - 3 1  
A2-IO 
4 2  - 1 I 
A2-12 
A2-13 

A2-30 
A2-31 
B1-  9 
B1-10 
B I - l l  
B I - I 2  
8 1 - 1 3  
B I - 1 4  
B I - 1 5  
BI -16  
B I - 1 7  
B I - 1 8  
B I - 1 9  
B I - 2 0  
B I - 2 1  
B I - 2 2  
BI -23  
B I - 2 4  
B 1-25 
B I - 2 0  
B1-27 
B1-28 
B I - 2 9  
BI -30  
B I - 3 1  
B1-32 
8 1 - 3 3  
8 1 - 3 4  
8 1 - 3 5  
B1-36 
B1-37 
B2-IO 
B 2 - l l  
B 2 - I 2  
8 2 - 1 3  
B2-28 
B2-30 
B2-31 

8 3  
8 4  

~ 2 - 2 8  

I20 

96. 5 
93 .9  
59 .8  
5 8 . 5  
6 1 . 0  
96. 3 
61 .2  
9 6 . 0  
58.1 
86. 5 
37. 0 
49. 6 
49. 3 
55. 1 
41. 1 
36. 4 
8 8 . 4  
66.3 
68.5 
65 .6  
71. 0 
71. 9 
65 .8  
7 6 . 4  
8 7 . 4  
40. 7 
5 0 . 4  
52. I 
87. 4 
5 8 . 4  
49. 0 
60. 9 
4 8 . 8  
62. 7 
69. 6 
25. 5 
54 .8  
45.6 
13. 1 
6. 6 

14. 1 
31.8 
50. 9 
53.6 
48 .4  
39 .8  
24 .2  
16. 6 
30. 4 

9. 5 
0 . 1  

31. 3 
8 9 . 4  
58.6 
55 .0  
62. 7 
70. 5 
60. 9 
54. 7 
53. 7 
58. 1 

- 
IO 

9 6 . 4  
97. 5 
58 .9  
59. 5 
62. 7 
97. 5 
61. 8 
96. 6 
58. 0 
86 .6  
41. 6 
51 .5  
49 .0  
59. 0 
5 1 . 0  
39. 4 

6 7 . 2  
69. 9 
65. 6 
78. 3 
72 .8  
66. 9 
76. 5 
87. 1 
43. 7 
51. 4 
51. 3 
87. 2 
57. 9 
49. 3 
5 8 . 8  
49. 0 
61. 8 
68. 8 
16.2 
30. 0 
30. 8 
8. 8 

12 .5  
2. 4 

10. 4 
54. 5 
55. 5 
50. 8 
42. 2 
27. 3 
LO. 4 
31. 6 

1. 3 
5. 5 

31. 5 
88. 9 
59. 9 
57.2 
61. 9 
71.4 
61 .8  
55.2 
55. 2 
59. 3 

- 

88 .6  

- 

130 

96. 9 
94 .8  
59 .8  
58 .8  
59. 6 
95. 4 
60. 9 
96. 1 
58 .5  
86. 8 
37. 2 
49 .8  
49. 4 
54. 9 
46 .8  
36 .8  
88 .8  
66 .4  
68. 7 
65. 7 
71.0 
71. 6 
6 6 . 0  
76 .8  
87. 3 
41. 5 
50. 5 
5 2 . 5  
8 7 . 6  
58 .7  
49. 4 
6 0 . 8  
48 .8  
62.8 
69. 7 

-23 .0  
-54.6 
-48. 4 
-15 .0  

7. 1 
-13 .6  
-32 .2  

51. 5 
53. 4 
48.8 
40 .6  
25. 3 
17. 3 
31 .2  - 9. 0 

- 0 . 7  
30. 9 
89. 4 
58. 8 
55. 3 
6 3 . 2  
70. 9 
61. 1 
55. 3 
53. 9 
57 .9  

- 
30 

95. 9 
93. 3 
50 .0  
59.8 
12.2 
98. 1 
61. 5 
97. 1 
58 .3  
36. 3 
39. 3 
50. 6 
49. 5 
57. 4 
49 .5  

88. 7 
66. 0 
68. 6 
65. 5 
7 7 . 4  
71.8 
66. 0 
1 6 . 7  
87 .2  
42. 9 
50. 7 
52. 2 
87. 1 
58. 5 
49. 9 
59. 4 
49. 1 
62. 3 
69. 2 
18.1 
38.2 
38. 9 
12. 5 
IO. 3 
7. 5 

19. 7 
52. 3 
54. 9 
50. 2 
42. 4 
26. 2 
18.6 
31. 5 

2 . 9  
2. 3 

31. 1 
88. 9 
59. 5 
56.6 
62. 6 
71.2 
61. 3 
55.2 
55. 1 
58. 7 

- 

38.7 

- 
T 2 - T 3  
T5-T6  
T 7 - T 8  

40 

96. 9 
95. 2 
63. 2 
60. 1 
5 9 . 4  
95. 5 
61. 7 
96. 6 
59. 3 
87. 2 
40. 7 
51.  3 
50. 6 
57. 4 
49 .5  
39. 3 
88. 9 
66. 9 
69. 6 
66. 0 
77.8 
72.1 
66. 6 
7 7 . 3  
87. 3 
44. 3 
5 1 . 7  
52. 9 
87. 7 
59. 3 
50. 4 
60. 8 
50. 2 
62. 9 
69. 7 
14 .5  
39.0 
42. 0 
13. 5 
11.6 
5. 3 

19. 7 
54. 0 
54. 1 
50. 5 
42. 7 
28. 5 
20 .7  
33. 5 

2. 0 
I .  8 

31. 3 
89. 4 
59. 6 
56 .8  
63. 3 
72. 6 
62. 0 
56. 3 
54. 9 
58.6 

- 

- 
33. 46 33.87 34 .03  32.78 32. 34 32 .24  32.72 33. 41 33.88 34 .43  34. 41 34.40 33.60 34 .23  33.05 32. 34 33.46 
34.21 34.70 34 .78  33.78 33. 30 33. 1 3  33.30 34.28 34 .93  35.29 35.31 35. 35 34 .63  35.23 34 .04  33.29 34 .23  
37.44 37 .43  37 .29  36.65 36.45 36.78 37.30 37.56 37.97 38.37 38. 1 1  37 .84  37. 12 37 .90  37 .21  36.72 37 .69  

50  

97 .2  
95. 8 
61. 1 
62. 4 
60. 6 
97.7 
62 .8  
98. 1 
60. 0 
87. 3 
42. 6 
51 .8  
51. 3 
59. 5 
51. 3 
41. 9 
89.6 
67. 6 
70. I 
67. 0 
7 8 . 4  
72. 9 
67. 7 
7 7 . 9  
8 7 . 4  
45. 7 
52. 7 
53. 9 
8 7 . 8  
60. 8 
51. 9 
61. 2 
51. 8 
63. 8 
70. 4 
IO. 9 
37 .8  
43. 2 
1 2 . 4  
13 .5  
2. 6 

16. 8 
55. 5 
55. 5 
52. 9 
44. 6 
29. 7 
22 .1  
34. 4 
0. 6 
2. 9 

32. 0 
8 9 . 5  
60. 0 
57 .7  
64. 1 
73. 4 
62. 3 
56. 5 
56. 6 
59. 9 

- 

Flow Distribution 

\v 1 200 200 200 200 200 200 200 
\v 2 188 187 187 188 190 189 188 
w 5  96 92  96  9 1  93  93  94 
w 7  106 101 106 107 106 105 IOb 

- 
60  

96. 8 
95. 6 
63. 3 
60. 5 
62. 8 
9b. 2 
63. I 
96. 0 
60. 1 
57. 2 
44. 9 
53. 7 
52 .2  
61.  2 
52. 4 
42. 0 
88. 9 
68. 0 
70. 9 
67. 3 
79. 0 
7 3 .  4 
68. 4 

88. 0 
46. 5 
53. 6 
54. 3 
87 .9  
61. 2 
52. 0 
61. 9 
52. 3 
64. 2 
70. 4 
10 .5  
38.8 
40. 0 

7. 5 
14. 7 
0. 5 

14. 2 
55. 8 
56. 4 
52. 7 
44. 8 
30. 3 
23. 6 
36. 0 

I .  0 
7. 3 

33. 7 
8 9 . 8  
60. 1 
57 .8  
63. 9 
1 0 . 8  
62. 5 
57. 2 
55 .4  
60. 2 

- 

78. 2 

- 

(Pounds  pe r  Hour) 

200 200 200 200 200 200 200 LOO 200 200 
188 187 187 188 187 192 186 188 188 187 
96  95 95 92 95 9 4  95 93  95 94 

103 105 100 105 IO6 108 105 104 IO1 104 

70 

97. 1 
95. 2 
63. 2 
61. 4 
61. 4 
95. 3 
63. 4 
96. 2 
59. 8 
87. 6 
45. 9 
54. 0 
51. 7 
61. 5 
53. 1 
42. 4 
89. 2 
68. 4 
71.2 
67. 1 
79.2 
73 .  9 
68. 4 
77. 9 
88. 1 
45. 7 
54. 1 
53. 7 
88. 0 
60. 8 
51. 4 
60. 9 
52. 1 
64. 0 
70. 1 
13. 6 
41. 3 
34. 9 
0. 6 

14. 0 
1. 5 

15. 4 
55. 2 
58. 3 
53. 1 
44. 6 
29. 0 
22 .2  
34. 2 

0. I 
12. I 
35. 3 
89. 6 
60. 0 
51.6 
63. 1 
69. 8 
61. 6 
56. 1 
55. 9 
60. 5 

- 

P 2  
P 3  
P 2 - P )  

- 
80 

97. 3 
94. 5 
61. 3 
62. 6 
62. 4 
98.7 
63. 5 
98. 4 
59. 3 
87. 7 
43. 9 
53. 0 
50. 3 
60. 7 
53.2 
42. 1 
89. 9 
68. 5 
70. 3 
66.6 
78. 6 
73. 7 
67. 5 
77.2 
87 .8  
44. 3 
53. 7 
53. 0 
87. 9 
60. 0 
50. 7 
60. 1 
51. 2 
63. 1 
69. 8 
17. 9 
44.8 
32. 8 

I. 8 
12. 1 
6. 0 

20. 3 
53. 9 
58. 6 
5 2 .  9 
43. 1 
28. 5 
21. 0 
32. I 

3. 6 
1 3 .  3 
36. 5 
89. 6 
59. 8 
56.6 
62. 7 
72.5 
61. 8 
55. 5 
55. 7 
60. 9 

- 

- 

- -  - 36 .80  - -  - 3 5 . 7 0  
1.05 1.05 1.05 1.05 1.05 1 .05  1.05 1 .05  1 . 0 3  1.02 1 .02  1 . 0 2  1 .04  1 .03  1 . 0 1  1 . 0 3  1 . 0 8  

Elapsed Time (Minute - 
90 

96. 5 
94. 3 
61. 3 
59. 6 
62. 2 
96. 5 
62. 3 
96. 2 
58 .8  
87. 3 
42. 3 
52. 5 
50. 3 
59. 2 
51. 6 
39. 9 
88 .5  
67. 8 
69. 7 
66. 1 
78. 1 
73. 1 
6 6 . 8  
77. 0 
88. 2 
43. 2 
52.8 
52.5 
8 7 . 7  
59.2 
49. 9 
60. 1 
50. 0 
63. 1 
69. 8 
21. 1 
4 1 . 8  
34. 4 

2. 0 
10. 3 
8. 4 

23. 2 
53. 3 
57. 5 
51. 4 
42 .4  
26 .2  
19. 1 
3 1 .  5 
4 . 8  
9 .8  

35. 1 
89. 7 
59. 6 
56. 3 
62. 6 
68. 7 
61. 3 
55. 0 
54. 9 
59. 0 

- 

- 

- 
140 

96. 0 
93. 2 
60. 5 
60. 5 
6 1 . 6  
48.2 
61. 8 
97. 2 
59. 0 
8 6 . 6  
38. 9 
50. 6 
50. 8 
57. 2 
49. 3 
38 .5  
8 8 . 8  
66. 5 
68. 7 
66. 4 
77. 5 
7 2 . 3  
66. 6 
77. 5 
8 7 . 7  
43. 6 
5 1 . 4  
53 .7  
87. 7 
60. 0 
51. 1 
61. 0 
50. 4 
63. 8 
70. 4 
18. 3 
52. 1 
50. 3 
16. 2 
9. 1 
9. 9 

28. 0 
54. 3 
54. 6 
51. 0 
43. 5 
26. 0 
18 .5  
32. 7 

6. 3 
I .  2 

30. 7 
89. 5 
59. 5 
56. 7 
64. 2 
69. 7 
61. 3 
56 .2  
55.0 
58. 1 

- 

- 

- 
150 

97. 3 
94. 5 
60. 9 
60. 2 
63. I 
99. 3 
62. 3 
98. 4 
5 9 . 3  
87. 9 
41 .2  
5 1 . 9  
51 .4  
59. 3 
50. 7 
40. I 
89. 7 
67. 5 
69 .9  
67. 1 
78.7 
73. 3 
67. 5 
7 8 . 4  
89. 0 
44. 7 
52. 4 
5 4 . 0  
88.8 
60. 7 
5 1 . 6  
61. 3 
51. I 
64. 3 
70. 9 
15. 0 
50. 3 
48 .8  
12. 1 
11 .6  
5. 0 

23. 5 
55. 0 
55. 4 
50. 9 
44 .0  
28. 0 
20. 8 
35 .2  

3. 6 
2. 0 

32. 1 
90. 7 
59. 9 
57 .2  
64. 4 
70. 4 
62. 1 
57. I 
54. 9 
59. 3 

- 
- 

160 

98. 0 
96. 8 
62. 3 
62. 0 
6 0 . 6  
96. 5 
63. 6 
97. 7 
60. 4 
88.8 
44. 2 
53. 7 
51 .8  
60. 5 
52. 8 
41. 7 
90. 6 
69. 0 
7 1 . 1  
67. 8 
79. 2 
74. 0 
6 8 . 6  
7 8 . 4  
88. 8 
45. 3 
54. 0 
54. 5 
8 8 . 8  
61. 5 
51 .8  
62. 5 
52. 3 
64. 9 
71. 2 
16. 0 
50. 8 
43. 2 

3. 9 
12 .5  
4. 7 

22. 6 
54. 5 
57. 4 
52. 6 
43. 7 
29. 5 
22. 0 
34. 8 

3. 5 
8.  4 

35. 4 
90. 8 
60. 2 
57. 5 
64. 6 
73. 0 
6 2 . 8  
57. 5 
56. 2 
60. 9 

- 
- 
170 

96. 5 
93. 8 
62. 2 
60. 9 
64. 1 
97. 3 
6 3 . 6  
96.8 
59. 0 
8 7 . 4  
44. 1 
53. 6 
51. 8 
60. 7 
53. 1 
41. 7 
89. 3 
68. 3 
70. 2 
67. 3 
78. 6 
73. 6 
68. 1 
77. 5 
88. 4 
44. 1 
53. 6 
54. 0 
88. 2 
60. 9 
51. 3 
60. 8 
51. 7 
64. 2 
70. 5 
19. 2 
52. 3 
41. 5 

3. 4 
11. 5 
7. 0 

23. 9 
53. 9 
57. 8 
52. 1 
43. 7 
26. 5 
20. 2 
33. 3 

4. 3 
8 . 9  

35. 5 
39. 9 
59. 7 
56. 9 
63. 7 
69. 1 
6 1 .  5 
56. 2 
55. 3 
59. 8 

- 

- 

- 
180 

9 7 . 6  
96. 0 
60. 9 
61. 9 
59. 7 
98. 3 
62. 0 
97. 2 
59. 0 
8 7 . 7  
42. 3 
52. 0 
49. 7 
58. 6 
5 1 . 0  
40. 2 
89. 9 
68. 1 
69.7 
66. 2 
77. 9 
7 2 . 9  
66. 8 
76. 9 
87. 6 
42. 3 
52. 3 
52. 6 
87. 9 
59. 4 
50. 0 
60. 3 
50. 0 
62. 9 
69, 7 
22. 5 
54. 7 
42. 7 

5. 5 
9. 2 

10 .7  
28. 5 
52. 0 
56. 4 
51. 0 
41. 8 
26. 3 
18.6 
30. 9 

7 . 8  
6.  8 

34. 2 
89. 6 
59. 0 
5 5 .  7 
62. 7 
7 1 . 9  
61. 0 
55. 0 
55. 1 
59. 7 

- 

- 5 9  - 
SIB 66-796  



70 

75 .8  
7 3 . 7  
46.5 
4 8 . 2  
48 .4  
77 .9  
4 7 . 8  
7 7 . 3  
4 4 . 0  
68.8 
26 .5  

37. 1 
4 3 . 2  
33.9 
26 .6  
70 .3  
5 3 . 1  
5 5 . 3  
5 1 . 8  
6 1 . 9  
57. I 
53.5 
60. 1 
69 .5  
32 .0  
4 0 . 1  
39 .6  
69. I 
45 .8  
37.5 
45 .2  
38. 1 
48 .5  
5 3 . 7  
21 .5  
5 5 . 0  
42 .9  
- 5 . 6  

3 .2  
11 .9  

3n. o 

- 
- 
- 

37. I 
30.6 
1 5 . 7  
9 . 1  

20 .9  
13 .2  
- 2 . 2  
2 2 . 0  
70. 3 
44.0 
41 .1  
4 8 . 0  
53 .9  
44 .9  
41. 1 
4U.7 
4 3 . y  

80 

76 .9  
76 .4  
4 6 . 3  
4 7 . 8  
47. I 
7 6 . 5  
4 8 . 8  
77 .5  
4 4 . 4  
6 9 . 5  
28 .9  

36 .7  
4 3 . 6  
34 .6  
27. 8 
71 .1  
5 4 . 0  
5 6 . 0  
51 .8  
6 2 . 0  
57.5 
5 3 . 6  
60 .0  
6 9 . 6  
31.5 
40.3 
39. 3 
6 9 . 3  
4 5 . 6  
36.7 
4 5 . 4  
38.0 
4 8 . 3  
5 3 . 3  

-24 .2  
-56 .5  
-42 .6  

- 7 . 0  
2 .9  

-13 .3  
-29 .7  

38.9 
43.6 
38.1 
30.1 
17 .9  
11 .0  
21. 3 

- 1 2 . 5  
3.1 

24 .0  

4 3 . 8  
40 .6  

55.1 
45.1  
40 .7  
40 .6  
4 5 . 4  

38 .4  

7o .n  

4 7 . 3  

P2-P3 1 . 3 0  - 1 . 3 7  1 .  3 x  I .  38 1.35 I .  35 I .  35 - I .  35 I .  35 I .  35 - - 1 .  $5 - 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E h l S  DIVISION 

T e s t  D a t a  i n  D e g r e e s  F - T e s t  Run 7 

Elapsed T i m e  (Minutes)  
Thrrmocouplr  

NO. 

- 
60 

75.5 
73 .2  
45 .4  
4 5 . 3  
4 8 . 5  
7 7 . 7  
46.4 
7 7 . 0  
43. 2 
68. 0 
23. 6 
35.7 
35.9 
4 0 . 5  
31.1 
24. 3 
69.7 
5 1 . 7  
5 4 . 0  
51.1 
61.0  
56. I 
52 .3  
5 9 . 7  
6 9 . 0  
30 .8  
2 8 . 4  
38.9 
68. 8 
4 4 . 7  
36.7 
4 4 . 8  
36 .8  
47.8 
53. I 
22.4 
5 5 . 8  
47 .9  
1 2 . 0  
1.5 

14. I 
30.  3 
4 0 . 0  
4 2 . 2  
37. I 
30.6 
15 .7  
9 . 1  

20. 9 
1 3 . 2  
- 2 . 2  
22 .0  
70. 3 
4 4 . 0  
41. I 
4 8 . 0  
5 3 . 9  
44 .9  
41.1 
40 .7  
43 .9  

- 

- 
I80  

77 3 
76 4 

4 7 . 0  
4 8 . 5  
79.4 
49. I 
77.9 
44.6 
6 9 . 7  

39 .0  
37.6 
44, 8 
35.9 
28. 6 
71 .2  
53.9 
55. 8 
52. 3 
62. 4 
5 7 . 9  
5 3 . 9  
6 0 . 8  
70 .2  
32. 7 
40. 6 
40. 2 
69. 8 
46. 2 
37.7 
4 7 . 0  
3n. 7 
4 9 . 0  
54 .2  
1 7 . 3  
5 3 . 3  
46. 1 
10. 2 

3. 7 
10. I 
27. 5 
40. 3 
4 3 . 8  
39 .4  
31. 5 
1 8 . 4  
11 .4  
22 .0  
1 1 . 5  

1 . 0  
23. 6 
7 1 . 4  

4 1 . 6  
48. 6 
5 1 .  3 
4 5 . 6  
4 1 . 4  
40. ? 
45 7 

- 

46. 8 

28.4 

44. 8 

- 

- 
40 

- 
50 

- 
110 

- 
70 

76. 6 
75.1 
47.5 
49 .5  
47. c 
76.5 
48.4 
77. 0 
44 .9  
70. 2 
28 .7  
39.2 
37 .5  
43.5 
34 .8  
27. 6 
71 .9  
54 .5  
56. 2 
52. 5 
52. 5 
57.9 
5 4 . 1  
60. 4 
69. 8 
31.5 
40. 6 
39. 8 
69. 8 
46. I 
3 7 . 8  
4 5 . 5  
38.  6 
49 .0  
54. 3 
23, 8 
5 7 . 7  
44. b 
-6.  8 

2 . 4  
1 3 . 0  
30. 1 
39.7 
43.'; 
38.2 
30. t 
17.  f 
1 1 . 3  
21.q 
1 2 . 9  

3.4 
24. 7 
71 .7  
44 .7  
41. 3 

56. 0 
46. 0 
41. 8 
41. 3 
4 5  6 

- 

48. 7 

- 

- 
I00 

1 5 .  8 
74.2 
15.3 
15.7 
47.2 
77.0 
47.1 
16.4 
42.8 
1 8 . 4  
'5 .3  
36. 0 
35.6 
41. 3 
31.9 
24.7 
69.9 
52. 3 
54. 3 
50. 6 
11 .1  
56. 3 
52. 0 
59 .0  
69. 3 
28.2 
37.7 
37.7 
69. 0 
43.4 
34.9 
44.1 
34.9 
47.2 
52. 8 
30. 6 
60 .4  
47.6 
1 5 . 0  
- 1 . 6  
19. 0 
35.2 
37.0 
4 1 . 0  
34.8 
27 .6  
1 3 .  3 

6. 9 
18. 7 
15 .4  
- 3 . 9  
20.9 
70. 8 
43. 1 
39.5  
46 .4  
5 1 . 0  
44. I 

38. 5 
43.4  

- 

38. 7 

- 

- 
I30  

77. 3 
76. 0 
44.9 
47. 3 
44.2  
77. 6 
46.4 
78 .4  
42. 7 
69. 0 
19 .2  
33.2 
3 3 . 8  
36. 3 
27.7  
2 1 . 7  
71. I 
51. 7 
5 3 . 6  
50. 8 
b o .  6 
55. 6 
51 .5  
5 8 . 8  
6 9 . 2  
25. 8 
35 .9  
37. 3 
69. 5 
42. 7 
34. 3 
43.5  
33 .4  
47.1 
53. I 
3 3 .  I 
63. 8 

2 2 . 9  
-5. 3 
24. I 
41. 2 
3 5 . 9  
39.4 
33. 2 
2 6 . 4  
10. 3 

3 .  6 
17 .2  
1 3 . 6  
1 0 . 8  
18. 3 
7 1 . 0  
42. 8 
39 .2  
47 .1  
50 .  6 
4 3 . 8  
38. 8 
38. 4 
42. ti 

- 

56. 8 

- 

10 20 90  I20  140  150  I 6 0  

I 
2 
3 
3 A  
4 
5 
6 
7 
8 

A l - 1 0  
AI-11  
A I - I 2  
A I - 1 3  
A I - 2 8  
A I - 3 0  
AI-31  
4 2 - 1 0  
A 2 - 1 1  
4 2 - 1 2  
A 2 - I 3  
h 2 - 2 8  
A2-30 
42-31  
R l - 9  
B1-I0  
8 1 - 1 1  
B l - I 2  
8 1 - 1 3  
8 1 - 1 4  
B I - 1 5  
3 1 - 1 6  
Ell-17 
3 1 - 1 8  
B l - 1 9  
Lil-20 
BI-11 
131-22 
0 1 - 2 3  
01-24  
131 - 2 5  
U I  -26 
D l - 2 7  
8 1 - 7 8  
8 1 - 2 9  
B I - 3 0  
B I - 3 1  
B l - 3 2  
B l - 3 3  
B l - 3 4  
R1- 35 
8 1 - 3 6  
B I - 3 7  
BZ-10 
B2-11 
8 2 - 1 2  
8 2 - 1 3  
B2-28  
BZ-30 
BZ-31 

83  
84 

8 0 . 3  
78 .7  
5 5 . 8  
59 .0  
6U. 5 
8 4 . 1  
58. 2 
n j .  I 
5 4 . 5  
75 .4  
35 .9  
4 5 . 1  
46 .9  
5 0 . 7  
4 3 . 5  
36.7 
77. I 
60. 0 
62. 0 
6 0 . 9  
68. 0 
6 4 . 2  
6 1 . 4  
67. 0 
76. 1 
37. 6 
46 .  1 
4 9 . 4  
7 6 . 6  
54.9 
46.2 
5 4 . 6  
4 6 . 5  
5 7 . 5  
62 .6  

. 2 5 . 0  

. 5 5 . 6  

. 4 5 . 3  
- 9 . 6  

6. 6 
1 3 . 4  
30.9 
4 5 . 8  
4 9 . 0  
4 5 . 1  
39.2 
21 .9  
1 5 . 0  
27 .1  
- 9 . 8  

2 . 3  
2 9 . 8  
7 7 . 4  
52. 0 
4 9 . 0  
5 7 . 1  
5 9 . 9  
5 3 . 1  
4 9 . 9  
4 9 . 5  
5 3 . 2  

76.0 
75.2 
49.4 
53.2 
51 .8  
75.9 
50. 3 
76.5 
46.9 
69. 3 
29.5 
38. 2 
39.6 
43.3 
34. 6 
29.7 
70.7 
54. 1 

53. I 
62.0 
57.6 
54. I 
60.7 
69. 7 
32.0 
39.7 
41.6 
69 .7  
47.0 
38.9 
47.2 
39.2 
49 .6  
54 .7  
27.2 
59.0 
48.2 
13.2 
2 .1  

16.5 
33.9 
39.2 
42. 0 
38.4 
32.2 
17.7 
10.6 
22.1 
14. 1 
-2 .5  
23.7 
71.2 
45.8 
42. n 
49.3  
56.7 
46.9 
42.5 
43. I 
4b. b 

56. n 

74.9 
74. 3 
44.6 
45.2 
45.6 
75.0 
45.7 
75.5 
42.7 
67.4 
21.8 
33.8 
34.3 
37.7 
28.2 
22 .3  
69.1 
51. 1 
53.7 
49.9 
60 .0  
55.1 
50.9 
58.6 
68 .2  
28. I 
36.2 
37 .4  
68. 1 
42 .7  
34.6 
44.5 
34.2 
46.5 
52. 3 
28.6  
60. 0 
52. 1 

- 2 . 2  
20 .0  
36.8 
3 6 . 9  
38.8 
33.8 
27.5 
1 3 . 0  

6 .8  
1 M . M  
1 6 . 5  
-7 .6  
19 .5  
70. 0 
4 3 . 3  
39.9 
46. 3 
5 1 . 7  
44.5 
39.1 
38 .4  
42. 5 

1n.2  

76 .5  
7 5 . 3  
4 1 . 3  
46. 3 
44.4 
74. 8 
4 6 . 0  
7 5 . 8  
43. 0 
67. 8 
21 .4  
34 .3  
34.7 
37.5 

22. I 
6 9 . 3  
5 1 . 2  
5 3 . 8  
50. I 
60. I 
55.0 
51.2  

68 .2  
29 .2  
36.7 
37 .9  
68. 3 
43.3  
3 5 . 3  
44.0 
35.0 
47. I 
52. 6 
25 .4  

5 1 . 1  
16 .5  
-0 .9  
17.2 
33.9 
38.0 
4 0 . 0  
34.9 
LM. 7 
13 .7  
7 . 3  

19 .7  
14 .9  
- 6 . 2  
20.1 
69 .9  
4 3 . 4  
4 0 . 3  
47 .2  
5 1 . 3  
44 .2  
39.9 
39.4 
42 5 

21.2 

5n .9  

58. 0 

76 .7  
77 .1  
43. 6 
49.2 
46.6 
78 .0  
48 .0  

43. 6 
69. 3 

37 .0  
35.5 
42.9  
33 .7  
27. 3 
71. 2 
53. 6 
55.2 
5 1 . 4  
6 1 . 7  
5 7 . 1  
5 3 . 0  
5 9 . 3  
69 .0  
29.6 
39 .3  
38 .4  
69. 0 
44. 7 
35.9 
4 4 . 7  
36.9 
4 7 . 6  
5 3 . 0  
28 .0  
5 8 . 7  
44.6 
1 0 . 1  
0 . 5  

17. 1 
32. 9 
37.7 
4 2 . 9  
37. 3 
29. 0 
15.  8 

8. 7 
19. I 
1 5 . 4  

0 . 4  
23. 0 
70. 8 
4 3 . 4  
40. 0 
46. 8 
5 5 . 2  
4 4 . 5  
39.7 
4C. 6 
4 5 . 5  

78 .5  

28. 0 

76. 3 
7 4 . 4  
44. 6 
4 5 . 0  
4 7 . 9  
7 8 . 0  
46. 6 
17. 5 
42. I 
68. 5 
2 2 . 8  
34. 5 
34. 8 
39 .8  
30. 3 
23. 5 
70. 3 
51. 8 
5 3 . 9  
50. 5 
60.9 
5 5 . 9  
5 1 . 6  
5 9 . 0  
69. 6 
26. 9 
36. 7 
37. 3 
69. 3 
42. 8 
34. 6 
43. 6 
34. 0 
46 .9  
52. 8 
33 .2  
62. 3 

18. 3 
- 3 . 3  
22 .1  
38. 3 
36. 6 
40. 7 
34 .3  
27. 3 
1 1 . 5  
4 . 8  

17 .1  
18 .6  
- 7 . 2  
1 9 . 5  
71. 0 
42. 9 
3 9 . 2  
46. 5 
51. 7 
43. 8 
38.5 
3 ~ .  0 

4 3 . 5  

50 .9  

76. 3 
7 4 , 7  
4 3 . 0  
44 .8  
4 7 . 8  
77 .9  
46. 5 
77. 3 
4 2 . 5  
68. 5 
20 .9  
3 4 . 2  
34 .8  
38. 0 
28 .6  
21 .6  
70. 2 
50.5 
5 3 . 8  
5 0 . 8  
6 0 . 8  
5 5 . 9  
5 1 . 7  
5 9 . 0  
6 9 . 4  
26 .2  
36 .2  
37 .3  
6 9 . 4  
4 2 . 7  
34. 1 
4 4 . 9  
33 .7  
41. I 
53. I 
34.1 
64. 1 
5 4 . 2  
20 .9  
- 4 . 3  
23.4 
4 0 . 5  
35 .1  
39.1 
3 3 .  3 
25. 7 
1 2 . 0  

4 . 9  
1 7 . 3  
7 0 . 0  
- 9 . 0  

71. 1 
42. 8 
3 Y .  0 
46 .9  
5 4 . 2  
44. I 
3Cl. 0 
3 " .  3 
4 3 . 0  

1 8 . 9  

76. 3 
7 1 . 8  
4 4 . 5  
47. 3 
4 6 . 4  
7 7 . 5  
46. 2 
76. n 
42. n 
6 8 . 7  
19. 0 
33.9 
34 .7  
3 5 . 9  
27. I 
20 .6  
70. 8 
51. 8 
5 4 . 0  
5 1 . 0  
60. 8 
5 5 . 7  
5 1 . 7  
5 9 . 2  
69. 0 
26. 8 
36. 2 
37.8 
69 .5  
4 3 . 0  
35.1 
44 .2  
3 3 . 8  
47. 2 
5 3 . 4  
2 8 . 8  
61. 7 
56. 8 
21 .7  
- 3 . 7  
20. 3 
38.4 
36 .4  
38 .8  
33 .2  
26. 6 
12 .2  

5.  6 
1M. 8 
1 8 . 7  
- 9 . 9  
18. 8 
71. I 
4 3 . 1  
39. 3 
4 7 . 6  
5 4 , 9  
4 4 . 3  
39.8 
38.7 
42. 0 

7 6 . 6  
7 4 . 8  
4 5 . 4  
4 5 . 2  
46. 3 
76. 5 
4 6 . 6  
76 .9  
43. 6 
69. 2 
20 .9  
35 .4  
35.4 
37 .5  
2 8 . 8  
2 2 . 1  
71 .1  
52. 5 
5 4 . 7  
5 1 . 5  
6 1 . 4  
56. 3 
5 2 . 2  
5 9 . 7  
6 9 . 2  
29. 0 
37 .5  
38 .5  
69. 6 
4 4 . 0  
35.9 
4 4 . 6  
35 .4  
47. 8 
5 3 .  6 
25 .2  
5 9 . 3  
5 3 . 3  
16. 4 
- 1 . 1  
1 6 . 8  
3 3 .  6 
38. 3 
4 0 . 9  
35.2 
28 .7  
1 3 . 8  
7 . 4  

20. 8 
1 5 . 2  
- 5 . 4  

71 .1  
43 .9  
40. 5 
48. 4 
52. 7 
45 .2  
41.1 
40. 3 
43.Y 

2 0 . 9  

76.9 
7 6 . 4  
46. 3 
47 .4  
4 5 . 8  
76. 5 
47 .9  
7 8 . 0  
4 4 . 8  
6 9 . 9  
24 .9  
37 .4  
36. 1 
4 1 . 2  
32 .4  
25. 7 
71 .6  
53 .5  
5 5 . 1  
52. 3 
62. 1 
5 7 . 2  
53.5 
60. 3 
6 9 . 9  
30. 9 
39 .4  
39 .6  
69 .7  
45. 3 
37.1 
46. I 
37.0 
48. 8 
54 .1  
23. 7 
58. 3 
4 7 . 8  
- 9 . 1  

1 . 4  
13 .6  
30 .7  
39 .0  
42. 7 
37 .4  
29 .8  
1 7 .  3 
10. I 
21. 4 
14. 1 

0 .9  
23. 6 
7 1 . 4  
44 .4  
41. 3 
49. 0 
5 5 . 9  
4 5 . 0  
42. 0 
4 0 . 4  
4 4 . 0  

Different ia l  T e m p e r a t u r e s  (F) 

28.55 
29.42 
32.65 

- 

2 8 . 8  
29 .6  
32 .3  

__ 

28. I 1  1 21.471 27.451 27.8'31 2 7 . 8 1 l  29.7:1;,90[30. 1 
2 9 . 0 0  2 8 . 4 0  28 .15  28 .50  29.21 30 .20  30 35 30.5 
31.90 31.89 32.24 32.77 33 .33  34 01 33.99 34. I 

- _ _  
Flon  Distribution ( P o u n d s  per  lioin I 

3 0 . 0  
30. 4 
33 .7  

T 2 - 1 3  

P r e s s u r e s  (Pounds m-r Sauarr I n c h )  
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SI’ACH and INl*’OHMATION SYSTEhlS I>IVISION 

T e s t  Da ta  in D e g r e e s  F - T e s t  Run 9 

T h e r m o -  
couple  

No. 

E l a p s e d  T i m e  (Minutes) r h e r m o -  
couple  

No. 

E lapsed  T i m e  (Minutes)  - 
120 

- 
30 

- 
90 
- 

110 
- 

30 90  6 0  60  110 

-32 .9  

-43 .9  

- 5 3 . 4  

-69. 5 

33 .2  

20. 9 

-50. 3 

-18.9 

- 2 5 . 0  

-17 .6  

-76. 1 

-11 .4  

14. 9 

65. 2 

36 .4  

31. 1 

40. 1 

46. 5 

37 .0  

31. 9 

30. 8 

38. 4 

120 

-33 .0  

-44 .5  

-52. 9 

-69. 3 

33. 8 

2 1 . 0  

-50. 3 

-20 .2  

-25. 6 

-18. 1 

-76 .4  

-11 .5  

14. 9 

65. 4 

36. 5 

31. 6 

40. 1 

44. 1 

36. 7 

31. 8 

30. 1 

37.6 

- 

- 

1 

2 

3 

3A 

4 

5 

6 

7 

8 

A1-10 

A l - 1 1  

A1-12 

A1-13 

.41-28 

-11-30 

-11-31 

-42 - 10 

-12 - 1 1 

-42 - 12 

.12 - 13 

-42-28 

-42-30 

.12 - 3 1 

B1-9 

B1-10  

B1-11  

B1-12 

B1-13  

B1-14  

B1-15  

B 1 - l o  

B1-17  

B1-18 

B1-19  

B1-20  

B1-21  

B1-22  

B1-23  

B1-24  

70. 9 

68. 7 

27. 4 

29. 1 

47. 1 

73. 8 

34. 4 

74. 3 

21. 0 

59.0 

-23.2 

4. 5 

-5. 1 

-37 .9  

1 .8  

-33 .6  

63.6 

42. 2 

45. 3 

37. 0 

53. 6 

46. 2 

41. 7 

2. 1 

60. 9 

-18. 4 

12. 3 

1 . 9  

00. 2 

2. 9 

-3 .2  

11 .8  

-11 .9  

20. 9 

35.2 

-42. 4 

-63. 1 

-52 .6  

-24. 9 

71. 6 

69. 9 

34. 4 

39. 0 

47. 8 

74. 3 

40. 2 

73. 5 

30. 1 

61. 9 

-21 .3  

10 .5  

-2 .3  

-50 .5  

9 .2  

-41 .7  

65 .8  

46. 7 

49. 4 

43. 7 

56. 3 

50. 6 

46. 8 

- 1 0 . 5  

63. 2 

-15 .1  

18. 1 

4. 6 

53. 1 

3. 7 

-5 .2  

24. 2 

-12. 6 

25. 4 

41. 5 

-47 .6  

-69 .9  

-54 .2  

- 2 3 . 4  

67. 3 

70. 8 

36. 9 

42. 0 

46. 2 

72. 6 

41. 1 

72. 8 

33. 3 

62. 3 

-17. 7 

15. 5 

3. 1 

-53.5 

14. 5 

-42. 1 

65, 5 

47. 2 

50. 2 

44. 8 

56. 5 

51. 0 

47. 4 

-13 .1  

63. 0 

-13 .0  

20. 9 

7 . 9  

63. 1 

6. 7 

-5. 3 

26. 3 

-10 .6  

28. 2 

43.0 

-50. 8 

-76. 0 

-54 .9  

-22. 6 

70. 9 

70. 8 

37. 3 

40. 2 

46. 1 

70. 7 

40. 7 

71. 7 

33.2 

6 2 . 5  

-16. 7 

16. 7 

4. 4 

-54 .4  

14.8 

-42.6 

65.2 

47 .4  

50. 6 

44.8 

56. 3 

51. 0 

47. 2 

-14 .2  

63. 0 

-12 .6  

21 .0  

8. 0 

63. 0 

6. 7 

-5. 9 

24. 2 

-10 .5  

28 .2  

42 .9  

-52. 3 

- 7 9 . 4  

-55.6 

-22 .5  - 

71. 2 

70. 3 

35. 4 

42. 0 

47. 4 

73. 5 

41. 7 

73. 2 

33. 2 

62. 2 

-17.3 

16. 4 

4. 3 

-54.0 

15. 5 

-41. 9 

65.4 

47. 1 

49. 9 

44. 8 

56. 3 

51. 0 

47. 2 

-14.9 

63. 2 

-12.7 

21. 0 

7. 9 

63. 1 

6. 4 

-5. 8 

26. 4 

-10. 8 

28. 2 

43. 0 

-52. 8 

-80. 8 

-55.6 

-22. 6 

B1-25  

B1-26  

B1-27  

B1-28  

B 1-29 

B1-30  

B1-31 

B1-32  

B1-33  

B1-34  

B1-35  

B1-36 

B1-37  

B2-10  

BZ-11 

B2-12  

B2-13  

B2-28  

B2-30  

B2-31 

8 3  

8 4  

-32. 4 

.38. 6 

.43 .0  

.46.6 

28. 5 

10. 3 

.36. 5 

.23. 1 

.26. 8 

- 9 . 9  

-53 .2  

-15 .0  

11. 3 

63. 6 

27. 4 

15. 7 

30. 3 

32. a 
24. 9 

17. 6 

18. 1 

31. 5 - 

-32 .8  

-43. 6 

-52. 0 

- 6 7 . 4  

33. 8 

21. 1 

-49 .4  

- 1 9 . 5  

-25 .2  

-17. 2 

-73 .7  

-11 .5  

15. 0 

65. 3 

36. 2 

31. 1 

40. 0 

45. 9 

36.6 

31. 5 

30. 6 

38. 4 

-33 .4  

-42. 7 

- 4 9 . 3  

-62 .6  

32. 3 

17. 8 

-47 .8  

-20 .7  

-26. 1 

-15 .7  

-68. 2 

- 1 2 . 3  

14. 6 

65. 6 

34. 3 

26. 9 

38.6 

44. 3 

34 .4  

28. 6 

27. 3 

37. 7 

Dif fe ren t ia l  T e m p e r a t u r e s  (F) 

TZ-T3 

T5-T6  

T7-T8  

Flow Dis t r ibu t ion  (Pounds  p e r  Hour) 

w 7  

P r e s s u r e s  (Pounds  p e r  Squa re  Inch) 

P Z - P 3  
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o a r - c  
o n n o  
N -  - 
o m a m  
o m 0 0  
N -  - 
I; 

_ r  I 

- 66 - 



Run 

I I  

98. 3 
96. 6 
63. 4 
63. 7 
6 1 . 3  
9 7 . 3  
64. 1 
97.9 
6 1 . 1  
88. 4 

I .  2 
48.6 
42. 4 

- 1 9 . 7  
47.9 
- 7 . 6  
90. 6 
6 9 . 6  
72. 5 
6 8 . 9  
80. 1 
76. 1 
69. 3 
18. I 
88. 7 

7. 1 
48 .9  
4 3 . 4  
88.8 
43. 5 
20. 2 
57, 2 
20. 6 
60. 4 
70. 9 

-44. 7 
-87. 1 
-57 .0  
-14.8 
-17 .7  
-33. 6 
-49.8 
-54 .9  

55. 9 
49 .8  

-26. 3 
- 0 . 4  
- 7 . 2  

3. 8 
-69. 1 

0. I 
31. 4 
90. 7 
62. 0 
60. 1 
65. 8 
73. 2 
65. 5 
58. 6 
57. 5 
62. 5 

20  

3 0  

97 .8  
94 .4  
65. 1 
66. 1 
67 .2  

100 .0  
67 .8  
98.1 
6 3 . 4  
88. 3 

1. 3 
53 .2  
50 .0  
- 9 . 3  
54.5 

0 .6  
90. 7 
71 .4  
74. 3 
71.6 
81 .7  
78 .3  
71. 9 
15.7 
8 8 . 4  

3.2 
56 .7  
16.9 
50. 5 
IO. 4 
14. 2 
15. 7 
-2. 6 
34. 8 
22. 1 

- 4 4 . 6  
-87. 1 
-56 .8  
- 1 4 . 6  
-18 .3  
-34. 1 
-49 .4  
-55 .2  

60. 6 
62. 2 

-34 .5  
- 1 . 9  
-8. 7 

1. 5 
-69 .4  

1 .2  
29. 5 
90. 1 
63.9 
65. 1 
44.8 
76. 3 
70. 5 
47. 9 
61 .8  
65. 6 

i\ I 200 200 200 203 202 200 200 200 200 200 - 
\\ L 187 188 188 191 193  191 193 190 190 189 - 
IV 7 103 105 102 105 105 105 104 106 101 106 - 
I\ 5 90 98 98 100 101 99  97 94 99 97 

200 - 200 
189 - 190 
93  87 

108 - 111 

P 2 - P 3  1.08 1 .08  1.08 1 .40  2. IO 1.80 1 . 8 0  1. 08 1.02 1.07 ~ 1.07 - 1 . 2 3  

N O R T H  A M E R  C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

w 

T e s t  Data  i n  D e g r e e s  F - T e s t  Runs  11 Through 20  

Elapsed T i m e  (Minutes) 

Run 12 Run 13 '11C.1.1111)- 

CUUplC 
?;a. 

I 
2 
3 
3A 
4 
5 
6 
7 
8 

\1-10 
\ 1 - 1 1  
11-12 
11 -13  
\1-28 
\ I - 3 0  
11 -31  
12 -10  
12-11 
\2-12 
i 2 - 1 3  
\2 -28  
\2-30 
L2-31 
31-  9 
31-10 
31-11 
31-12 
31 -13  
31 -14  
31 -15  
51-16 
01 -17  
51 -18  
6 1 - 1 9  
61 -20  
6 1 - 2 1  
61 -22  
8 1 - 2 3  
8 1 - 2 4  
B I - 2 5  
BI -26  
B1-27 
B1-2R 
B l - 2 9  
B I - 3 0  
B1-31 
B I - 3 2  
B I - 3 3  
B I - 3 4  
B1-35 
B I - 3 0  
B I - 3 7  
B2-IO 
B 2 - l l  
B2-12 
BL-13 
B2-28 
BZ-30 
B?-31  

d3 
84  

- 

Run 11 

40 

98 .2  
96. 4 
63. 4 
62. 2 
62. 9 
98. 1 
64. 2 
9 8 . 4  
61. 0 
88. 2 

1. 6 
48 .2  
41. 0 

-26.4 
48.6 

-11 .8  
90. 7 
70. 1 
72. 6 
68. 8 
80. 1 
16. 4 
69. 4 
16. 9 
88 .5  

7. 1 
48. 8 
42 .6  
88. 8 
43.0 
20.0 
56. 5 
20 .2  
59. 9 
70. 8 

-44 .7  
-87. 3 
-53 .2  
- 1 2 . 3  
- 1 7 . 7  
-34 .0  
-49. I 
-55.  6 

56. 7 
50. 5 

-26. 4 
-0. 5 
-7 .1  
2. 5 

-70 .5  
1. 5 

32. 0 
90. 6 
62. 2 
60. 1 
65. 7 
73. 9 
6 5 . 4  
58. 7 
58.5 
62. 9 

- 
- 
- 

60  

Rur 14 - 
60  

Run 19 - 
20 

98. 1 
96. 5 
69. 7 
69. 2 
69. 0 
97. 2 
70. 9 
97. 7 
66. 7 
89 .0  
-8. 9 
58. 5 
27. 9 
-6. 9 
58. 4  
-6. 1 
91. 2 
73. 3 
77.2 
56 .8  
83. 5 
82. 4  
64. 8 
2 1 . 4  
89 .6  

3. 8 
60. 5 
21. 0 
52. 5 
14. 8 
18. 3 
20. 7 
-0. 3 
43.2 
27. 1 

-44 .2  
-87. 0 
-53.  6 
-12 .5  
- 1 7 . 3  
-33.0 
-48.8 
-54.6 
61 .8  
65. 6 

-32. 9 
0 

-6. 6 
3. 9 

-69. 2 
3. 3 

30. 8 
91. 3 
67. 0 
68. 2 
50. 5 
79.8 
74. 7 
50. 0 
b5. 4 
68. 6 

- 

- 

- 
20 

- 
30 

97. 9 
94. 1 
63. 4  
62. 5 
64. 1 
99. 7 
64. 4  
98 .6  
60. 4  
87. 6 

0. 8 
48. 4  
42. 8 

-19 .0  
48. 2 
-7. 4  
90. 1 
69. I 
72. 0 
68.8 
80. 1 
75.9 
69. 2 
18.2 
8 8 . 9  

6 . 8  
48 .5  
43. 3 
88.8 
43. 7 
20. 7 
56. 3 
20. 7 
60. 4  
70. 8 

-44 .8  
-86.9 
-56. 8 
-14. 7 
-17 .9  
-33.8 
-49 .2  
-54 .0  

56. 6 
50. 0 

-25 .1  
- 1 . 5  
-8. 0 

3. 4  
-68 .8  

-0. 4  
3 1 .  2 
90. 5 
62. 1 
60. 3 
65. 7 
70. 3 
65. 0 
58 .6  
58. 0 
62. 0 

- 
- 

2 c  

95. 6 
92. 8 
63. 1 
6 1 . 8  
64. 5 
9 5 . 2  
60. 9 
95. 7 
59 .8  
86. 4  

2. 0 
48. 3 
42. 2 

- 2 6 . 6  
47. 8 

- 12.0 
88. 4 
68. 9 
72. 0 
68. 0 
79. 0 
75 .4  
68.6 
17. 6 
8 7 . 7  

7.8 
48 .3  
43 .0  
8 7 . 3  
43. 8 
20. 2 
56. 4  
21. 1 
59. 8 
69.  7 

-44 .5  
-87 .5  
- 5 3 . 0  
- 1 1 . 5  
-17 .1  
-32. 4  
- 4 3 . 0  
- 5 5 . 4  

55. 7 
49. 1 

-25.6 
-0. 5 
-6. 9 

3. 7 
-69.9 

2. 0 
32. 0 
89. 2 
01. 4 
59. 3 
04. b 

70. 1 
04. 5 
57. 8 
57. 0 
02 .0  

- 
- 

20 

- 
40 

- 
20 

97. 7 
94. 2 
63. 4  
62. 9 
64.  1 
99. 3 
64. 3 
98. 3 
60. 4 
87. 5 

0. 9 
48. 4 
43. 0 

-18 .6  
48 .2  
-7. 4  
89. 8 
69. 3 
72. 0 
68.8 
80. I 
75.9 
69. 3 
1 8 . 3  
89. 0 

7. 0 
48. 7 
43 .4  
88. 7 
43. 7 
20. 7 
56 .6  
20. 6 
60. 5 
71. I 

- 4 4 . 7  
-87 .0  
-56. 7 
-14 .9  
-17 .7  
-33 .6  
-49 .1  
-54 .0  

45. 3 
49. 7 

-25. 2 
-1 .5  
-7. 9 

3. 9 
-68. 2 
-0. 2 
31. 3 
90. 7 
62. 0 
60. 1 
65. 7 
70. 3 
65. 2 
58. 5 
57. 3 
61. 9 

- i n  - 
97.8 
96.6 
70. 4 
66.  4 
65. 5 
96. 4 
70. 9 
97. 5 
70. 0 
41. 0 

3. 0 
IO.  1 
31.  8 

- 3 0 . 1  
5 1 . 2  

2 . 8  
43. 3 
53. 8 
5 5 . 4  
61 .7  
44. 2 
70. 7 
70. 1 

1 . 2  
41. 5 
- 5 . 4  

3. 7 
22. 9 
88. 5 
55 .0  
24. 8 
66. 3 
21. 1 
43. 1 
75. 2 

-44 .2  
-87 .0  
- 5 3 . 8  
- 1 2 . 7  
-24. 7 
-34 .8  
- 4 8 . 9  
-60 .2  

14. 5 
49. 3 

-22.9 
-13.7 
-18.2 

-4. 9 
-70 .5  

-3. 7 
2 0 . 5  
43. 3 
37 .8  
36.6 
53.8 
16. 5 
73. 5 
59.6 
62. 3 
65. 9 

98. 3 
95. 9 
64. 9 
64. 2 
61. 8 
97. 4  
64. 3 
98. 2 
61. 1 
88. 4 

1. 8 
48. 7 
41. 5 

-26. 2 
4 8 . 8  

-11 .8  
90. 7 
70. 2 
72. 9 
69. 0 
80. 1 
76. 5 
69. 5 
17. 0 
88. 7 

7. 3 
49.0 
42.9 
88. 8 
43. 1 
19. 9 
56. 8 
20. 2 
60. 2 
70. 8 

-44 .7  
-87. 1 
-53 .5  
-12 .5  
- 1 7 . 6  
- 3 3 . 7  
- 4 9 . 3  
-55 .8  

56. 6 
50. 4 

-26. 7 
-0. 1 
- 7 . 5  

2. 8 
- 7 0 . 4  

1. 7 
32. 0 
90. 6 
62. 2 
60. 1 
65. 8 
74. 5 
65. 7 
59. 0 
58. 6 
63. 4 

9 7 . 9  
9 4 . 4  
71. 5 
71. 1 
70. 8 
98. 1 
73. 0 
97. 1 
68. 1 
89. 0 
- 5 . 0  
59. 1 
40. 2 

-14.8 
5 9 . 3  
-8. 9 
90. 9 
73. 6 
77.0 
64. 5 
83 .3  
82 .5  
66 .5  
26. 3 
90. 4 

5 .7  
60. 5 
40. 6 
60. 9 
25. 1 
26. 2 
30. 5 

6. 7 
55. 0 
43.2 

-44 .5  
-87. 0 
- 5 3 . 4  
-12 .6  
-16 .7  
-32 .8  
-48 .4  
-53.0 

61. 4 
65. 0 

-28 .2  
1. 0 

-5. 9 
5 .4  

-69. 1 
2 . 4  

31. 8 
91. 5 
68.0 
68.8 
60. 0 
77. I 
74. 6 
52.9 
65. 9 
69. 0 - 

98 .4  
94. 9 
71. 0 
71. 2 
72. 3 

101.0 
70. 8 
99. 1 
70. 1 
29. 7 

7. 3 
1 1 . 0  
42. 6 

- 2 8 . 4  
54. I 
19. 0 
33. 7 
48. 4 
49. 9 
64. 1 
35. 7 
56 .2  
6 6 . 6  

4. 6 
32.0 
-6. 5 
-1 .5  
36. 3 
87.  8 
62. 9 
34. 0 
69.  1 
31. 3 
52. 3 
7 7 . 0  

- 4 5 . 8  
-86. 9 
- 5 3 . 7  
-15 .0  
- 2 9 . 5  
-38 .6  
-49 .0  
-55 .2  

0. 1 
23. 7 
-0. 6 

-18. 3 
-23. 1 

-8 .8  
-69 .9  
-15.3 

9. 2 
32. 7 
32. 2 
31. 2 
56. 3 

0. 1 
67. 2 
54.0 
60. 0 
63. 9 

98. 1 
94. 3 
62. 2 
60. 5 
63. 6 
96. 2 
63. 4  
97. 5 
59. 5 
87. 4  
-0. 3 
47. 2 
44. 3 

-12 .9  
44. 5 
-3 .8  
89. 6 
67. 9 
71. 2 
68. 7 
79. 5 
75. 1 
68. 6 
22. 9 
88. 8 

4. 6 
47. 1 
44. 8 
88. 8 
44. 7 
22. 5 
58. 3 
20. 5 
61. 1 
71. 1 

-47 .5  
-87. 1 
-55 .6  
-18 .6  
-20 .6  
-37.2 
-51 .7  
-51 .4  

54. 2 
47. 6 

-22.6 
-2. 7 

-10 .2  
3. 7 

-67. 7 
-4. 4  
28 .4  
90. 4  
60. 0 
57. 3 
65. 8 
73. 1 
63. 7 
57. 5 
57. 0 
60. 6 

9 8 . 2  
95. 9 
61. 4 
64. 0 
61. 9 
98. 6 
64. 0 
98. 8 
60. 7 
88. 1 

0. 7 
47. 9 
42. 8 

-16.2 
47 .2  
-4. 9 
90. 8 
69. 1 
71. 8 
68. 7 
79.8 
75. 7 
69. 0 
19. 7 
88. 5 

6. 3 
48. 6 
43. 7 
88. 8 
44. 4  
2 1 . 4  
56. 8 
21 .2  
60. 6 
71. 1 

-46 .0  
-87 .0  
-56 .8  
-16. 6 
- 1 8 . 3  
-35 .5  
-51 .3  
-52 .9  

56. 3 
50. 1 

-24 .1  
- 1 . 5  
-8. 6 

3. 4 
-68. 5 

-1 .2  
30. 6 
90. 5 
61. 3 
59. 3 
65. 8 
72. 9 
64. 3 
58. 3 
58. I 
62. 2 

97. 9 
95.8 
63.  0 
64.  3 
62. 9 
99. 4 
64. 5 
99. I 
60. 8 
88. I 

0. 8 
48. 1 
42. 8 

-17 .8  
48.1 
-6. 1 
90. 7 
69. 4 
12 .2  
68. 9 
80. 1 
76. 1 
69. 3 
18. 7 
88. 8 

6. 8 
48 .8  
43. 5 
88. 8 
44. 0 
21 .0  
56. 9 
2 1 . 0  
60. 5 
71. 0 

-45. I 
-86. 9 
-57 .0  
-15. 4 
-18.  0 
-34.7 
- 5 0 . 3  
-53 .8  

56. 7 
50. 5 

-25. 0 
- 1 . 0  
- 8 . 4  

3. 2 
-69. 1 

-0. 4 
31. 3 
90. 5 
61. 9 
60. 0 
65. 9 
73. 4 
64. 4 
58. 8 
58.6 
62. 9 

Differential Temperatures (F) 

T L - T 3  I 30 .00  1:::; 1 31. 19 [ - T i S b b  1 24.21 1 24. 13  I 32.68 1 :::;: I ::::; I ; 1 31.36 I 1 2 9 . 7 5  
T j - T o  32. 19 33. 34 33. 16 24.98 2 6 . 5 3  26 .31  26. 14 34. 18 33 .46  30. 28 
T?.TS 39 .7n  36 .63  2 8 . 6 5  30 .60  27. 78 27 .90  37 .80  37.02 36 .84  36. 76 34.22 

- 67 - - 
SID 66-796  



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SI'.AC~b: r i r i c l  1 N l ~ ~ O l ~ h ~ A ' l ' l O N  SYS'I'4ZhlS I ) I  V I S I O N  

10 

91.4 
89 .6  
46.3 
67 .9  
76.0 
98.4 
63.6 
97.1 
60 .8  
29.7 
11.1 
13.4 
24.2 
-0.5 
52.9 

9.4 
32.1 
40.7 
43.2 
41.7 
37.8 
66.2 
40.3 
-9.8 
28.2 
14.3 
-6.9 
-0.8 
34.8 

3.7 
3.5 

10.0 

14.1 
22.4 
47.3 
89.9 
58.5 
15.8 
28.5 
37.7 
51.2 
63.3 

5.3 
37 .2  
40.3 
21.0 
24.1 
12.4 
73 .7  
10.0 
14.7 
29.5 
21.0 
20.7 
27.6 

3.0 

-8 .2  

rhe rn iocoup le  
No. 

1 
2 
3 
3A 
4 
5 
6 
7 
8 

AI -10 
A I - 1 1  
A l - 1 2  
A1-13 
A1 -28 
A1 -30 
A1-31 
A2-10 
A2-11 
A2-12 
A2-13 
A2-28  
A2-30 
A2-31 
B1-9  
B1-10  
B1-11  
B1-12  
B1-13 
B1-14  
B1-15  
B1-16 
B1-17 
B1-18 
B1-19  
B1-20 
B1-21  
B1-22  
B1-23 
B1-24  
B1-25 
B1-26 
B1-27 
B1-28 
B1-29  
B 1-30 
B I - 3 1  
B1-32 
B 1-33 
B1-34 
B1-35  
B 1 - 3 6  
B1-37 
0 2 - 1 0  
B2-11 
B2-12 
B2-13 
B2-28  

20 

98.4 
94.7 
60.1 
60.1 
61.1 

100.1 
61.6 
98.9 
58.9 
86 .9  
-0.9 
45.3 
39.4 

8.5 
39 .5  

3.3 
89 .7  
67.0 
69.9 
67.4 
79.0 
74.2 
67.3 
-4.4 
88.1 

0.2 
42.8 
27.4 
88.0 
21.1 

8.2 
50.7 

49.9 
67 .8  

-49 .9  
-90.1 
-59.3 
-19.0 
-25.9 
-40.8 
-53.6 
-68.0 

53.2 
45.3 

-46.1 
-9 .1  

-16.0 
-8.3 

-76.8 
-5.1 
27.8 
90.2 
60 .9  
58.5 
65.4 
70.9 

-0.5 

T e s t  D a t a  i n  D e g r e e s  F - T e s t  Runs  2 1  Through  2 8  

E l a p s e d  T i m e  (Minu tes )  

Run 21 

1 

97.3 
94.3 
65.5 
65.2 
67.6 
99.1 
65.8 
98.4 
63.1 
88.3 

1.5 
53.4 
50.3 
-9.0 
54.4 

0.9 
90.6 
71.3 
74.3 
71.6 
81.5 
78.3 
71.9 
15.0 
88.7 

3.1 
56.6 
16.0 
50.1 

9.7 
13.7 
15.2 
-2.9 
34.1 
21.4 

-44.5 
-87.1 
-56.8 
-14.5 
-18.6 
-33.8 
-48.8 
-55.6 

- 

60.3 
62.2 

-34.9 
-2.1 
-8.6 

1.4 
-68.9 

1.0 
29.4 
90.2 
63.9 
65.1 
44.2 
75.1 

- 

20 

98.2 
94.7 
66.9 
68.0 
68.7 
99.9 
69.6 
98.8 
65.2 
88.8 
10.1 
56.2 
56.0 
31.8 
53.2 
22.8 
91.3 
72.8 
75.4 
73.2 
82.3 
79.5 
73.3 
13.4 
29.2 
22.4 
16.4 

5.5 
85.7 
18.1 

3.2 
56.3 
-7.5 
31.5 
71.1 
46.4 
87.5 
56.9 
16.4 
35.5 
41.1 
50.4 
65.0 

25.6 
42.4 
28.7 
32.1 
16.0 
73.4 
16.0 

8.6 
32.6 
29.8 
28.8 
51.2 

1.7 

- 

-3.6 

- 

KLUl 
Run 22 23 

20 

97.1 
94.4 
60 .9  
59.5 
62 .7  
98.3 
62.7 
97.8 
59.0 
87.4 
30.4 
50.7 
49.3 
50.9 
47.7 
32.3 
89 .5  
68 .0  
71.4 
67 .5  
79.5 
74.4 
68.2 
-1.0 
88.3 
-2.7 
39.7 
31.2 
88.4 
23.9 
10.3 
52.5 
-0.2 
52.3 
69.1 
49.5 
87 .8  
58.1 
20.0 
29.7 
43.8 
53.8 
66.3 
52.1 
41.4 
42.4 
12.6 
19.4 

75.0 

27 .6  
90.5 
61.1 
58.6 
66.2 
69.9 

- 

-6.3 

-8.1 

40 

97 .8  
94.6 
61.2 
61.4 
62.5 
99.6 
62.7 
98.5 
60.0 
87.2 
37.0 
50.6 
48.9 
56.0 
49.4 
36.6 
89.8 
67.2 
70.4 
66.9 
79.1 
73.8 
67 .5  

2.4 
88 .4  

4.6 
45 .4  
36 .1  
88.6 
33 .0  
12.5 
53.4 

9.9 
56.0 
69.9 
49.1 
88.6 
59.4 
17.8 
22.7 
39.5 
54.2 
65.2 
55.0 
47.6 
38.3 
-5.2 
12.5 
-4 .4  
76.1 
-3.2 
30.0 
90.3 
61.5 
59.2 
65.8 
71.6 

- 65 

98.3 
95 6 
61.2 
63.6 
61.4 
98.7 
62.7 
98.8 
60.5 
87 .6  
39.3 
50.6 
48 .8  
57.1 
49 .9  
38 .1  
90.2 
67.2 
70.3 
66.6 
79.0 
73.4 
67.3 

6 .7  
8 8 . 4  

6.2 
46 .8  
39.0 
88 .5  
37.3 
14.7 
54.8 
14.3 
57.7 
70.2 
48.1 
89.6 
59.4 
16.4 
20.4 
37.5 
53.3 
63.1 
55.4 
49.2 
34.5 
-2.4 
-9 .9  
-2.6 
75.7 
-1.5 
30.6 
90.5 
61 .8  
59.4 
65.6 
74.9 

- 24 

97.8 
94.3 
61.3 
61.4 
63.4 
99.6 
62.3 
98.4 
60.1 
87.1 
39.7 
50.9 
49.1 
57.9 
50.1 
38.1 
89.6 
66.6 
69.7 
66.3 
78.8 
72.9 
66 .8  

9.4 
88 .8  

6.8 
47.2 
40.2 
88.6 
39.0 
16.3 
55.0 
16.0 
58.5 
70.3 
.47.3 
,89.9 
,58.6 
.15.7 
.19.4 
.35.7 
,51.2 
.60.8 
55.6 
48.9 

.31.8 
-2.6 
-9.3 
-0.7 

.73.5 
-1.2 
31.0 
90.5 
61.9 
59.9 
65.5 
70.1 

- 

R u n  

2 
- 
97.2 
94.7 
59.0 
61.2 
64.9 
99.8 
63 .5  
98.6 
60.2 
70.9 
36.4 
41.5 
45.0 
42.6 
55.9 
39.6 
71.9 
63.0 
64.0 
63.4 
65.7 
78.3 
66.4 

4 . 9  
66.5 

5.8 
22.3 
25.9 
73.9 
31.2 
24.2 
36.8 
11.6 
48.2 
59.2 
47.3 
89.9 
58.6 
15.6 
19.5 
35.6 
51.2 
61.3 
38 .0  
49.7 
30.4 
-4.9 
10.6 
-1.0 
73.2 
-1.2 
30.5 
68 .0  
47.4 
46 .1  
56.9 
39.7 

- 

26 I Run  27 
- 
40 

97.8 
94.2 
62.3 
60.6 
63.6 
97.8 
62.9 
97 .5  
60.1 
87 .5  

1.4 
48 .7  
45.1 

7 .3  
44 .1  

6.1 
89.5 
68.1 
71.0 
68 .1  
79.5 
75.0 
68.1 

0 .5  
88.8 

5.4 
46.3 
35.9 
88 .7  
32.3 
11.5 
54.0 

9.1 
56.2 
70.1 
49 .5  
90.4 
60.0 
17.4 
22.1 
37.9 
53.5 
67.1 
54.9 
47.9 
40.3 
-4.4 
11.5 
-4.3 
77.0 
-2.2 
30.2 
90.5 
61.9 
59.6 
65 .9  
70.6 

- 
- 68 - 

SID 66-796 

- 
60 

98.2 
95.3 
62 .1  
63.8 
62.6 
99.3 
63.6 
98.9 
60.6 
87.8 

2.3 
48.4 
45.4 
10.6 
44.7 

9.2 
90.1 
68.4 
7 0 .. 9 
68.1 
79 .5  
75.2 
68 .1  

5.2 
88.6 

6.6 
47.2 
38.8 
88 .7  
37.1 
14.1 
54.2 
13.8 
57.9 
70.3 
49 .1  
91.1 
59.7 
16.4 
20.2 
37 .4  
53.2 
64.3 
56.2 
49 .5  
35.1 
-2.9 
10.3 

76.7 

30.6 
90.4 
62 .1  
60.2 
65.9 
72.3 

-3.2 

-1.6 

- 

R u n  28 
- 

16 

89 .0  
86 .9  
39.3 
73.0 
80.4 
97.7 
65.1 
96 .5  
61.5 

8.6 
-13.8 
-10.0 

2.4 
-31.4 
43.7 

-21.1 
11.9 
29 .5  
32 .4  
25.8 
27.3 
52.5 
26.3 

-22.9 
8 .1  

- 

-27 .8  
-22.4 
-16 .7  
11 .9  

-14.7 
-11.9 

-7.3 
-23.4 

-6 .8  
0 

-49.4 
-91.4 
-59 .4  
-17.1 
-37.7 
-43 .0  
-53 .4  
-67.7 
-10.3 
22.0 

-49 .1  
-32.8 
-35.1 
-23.8 
-76 .8  
-19.0 

0.1 
8 .7  
6 .4  
6.1 
8 .5  

-9 .9  

- 

- 
30 

87.5 
63 .9  
26.5 
79.8 
83.0 
92.1 
64 .3  
92.6 
61.8 
18 .8  
31.8 
29.7 
18.0 
45 .0  
39 .9  
38 .7  
16.1 
12.4 
17 .2  
4.6 

15 .2  
35 .0  
10.3 
.40. 9 
20.2 
46.8 
43.8 
37 .9  
19 .9  
40.3 
33 .8  
30.3 
45.6 
35 .1  
30.6 
52.7 
91.9 
60.0 
24.0 
52.3 
51.2 
55.8 
73 .5  
32.0 
-0.6 
61.6 
50.1 
51.1 
39 .8  
78.4 
33.2 
23.0 
19.6 
15 .5  
15.4 
17.6 

.29.6 

- 

I 



I .  

T 2 - T 3  
T 5 - T b  
T 7 - T 8  

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and I NYOHMATION S Y S T H M S  DIVISION 

- 27.97 - - 33..09 33.30 - 28.04 - - 32.37 - 49.85 
- 29.09 - - 35.29 35.29 - 32.89 - - 34.42 - 29.78 
- 36.56 - - 37.24 37.27 - 34.78 - - 36.87 - 32.42 

B2-30 
B2-31  

w 1  - 200 - 200 200 
- 188 188 w2 - 189 

w 5  - 99 - 97 98 
- 100 98 w7 - 105 

I Differ entia1 T e m p e r a t u r e s  (F) I 

- 200 
- - 188 

- 90 
- - - 103 
- 

P 2 - P 3  1.35 - 1.05 1.05 - 

- 69 - 
SID 6 6 - 7 9 6  

1 - 1 - 1  1.80 - 



90 

98. 5 

66 .9  
96.6 

67. 3 
64. 9 
97. 4 
67 .4  
98. I 
60. 1 
M2. 7 

-3U.2 
-26 .6  

24. 3 
-55 .1  
-30. 9 
- 3 9 . 9  

7 4 . 8  

81. I 

91 .1  
73. 0 

71. 7 

79. 0 
71.6  

-16. 4 
77. 9 

- 5 8 . 8  
- 5 4 . 4  

12 .8  
86. 8 
-9 .6  
6. 6 

48. 4 
-41 .5  

33. 3 

-53 .0  
-96. 1 
- 7 1 . 3  
-23 .6  
- 7 0 . 9  
-73 .8  
- 7 6 . 4  
- 8 1 . 4  
-31 .9  
-56. 8 
-61. 4 
-b4. 3 
- 6 7 . 2  
- 1 1 . 5  
-88. 2 
- 4 0 . 4  

21. 4 
9 1 . 2  
0 7 . 7  
b 5 . 4  
69. 7 

7 1 . 5  
03. 0 
03. 7 
bb .0  

64 .8  

7 6 . 9  

0 

77. 3 

48 .5  
76.2 

48. 6 
48. 4 
76. 4 
48. 5 
77 .4  
45. 9 
70. 0 
30.9 
40. 1 
36. I 
45.0 
36 .5  
27 .8  

58. 5 

64. 2 
59. 1 
5 4 . 6  
29 .9  
70. 3 
- 4 . 0  
3 7 . 7  
32. 5 
70. 1 
34. 9 
17. 0 
43.2 
16. 1 
46. 3 

-24. 5 
-03 .4  
-44 .0  

- 5 . 9  
-17. 1 
-22. I 

- 3 3 . 1  
45 .1  
35.0 

- 1 7 . 0  
- 5 . 9  

-10. 6 
0 . 9  

- 4 9 .  n 
3. 9 

24. 3 
7 1 . 0  
4n.2 
4 6 . 3  
49.11 

50.4  
44. 3 
44. 3 
40.7  

7 1 . 4  
55. 3 

51. 8 

54. I 

- 3 0 . 8  

58. 4 

:?.T3 32. 9" 27. Q5 27. I8 27. 38 27. 11 28. 13 2 0 .  71 Lo. 71 Lo. 3n Lr,. 5 i  
1-5-r,> 32.20  29 .03  29.58 29 .80  30. 13 3 0 . 4 3  28. 33 2H.22 27.U4 L7.UH 
s - . r+  33. 7 9  33 .64  32.74 3 2 . 7 3  32.87 32 .92  3 1 ,  1 0  31. 1 3  31.05  3 1 .  I 8  

20. 54 ~ 2 3 .  3. 
2 7 . 9 1  . 22.7  
31.  33 . 30. 4 

r o n  200  200 200 200 200 200 200 2nii L O O  - 
I ' l l1 IH7 in7  187 i n 7  1x4 1811 I n 0  i n o  I n 3  

95 95  (1 5 9 0 

I O L  I 0L IO2 I02  1 OH 97 47 1 02 4U q n  
' 2 0  94  93 93 92 

2 0 0  
I n 0  

96 
')7 

I .  35 I .  14 - 1.' , - I .  7  

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEhlS DIVISION 

T e s t  D a t a  in  Degrees  F - Tes t  Runs 2 9  Through 33 

Elapscd T h e  (Minutrs)  

Run U29 iturr n32 :he rI1Iu- 

couple 
NO. 15 30 45 60  75  15 30 45 6 0  20 

97.9 
90. 3 
56. 2 
68. 9 
bM. 8 
91. 9 
54. I 
90. 8 
25. 6 
30. 7 

- 3 7 . 9  
- 3 3 . 1  
- 2 4 . 4  
-44. I 
- 2 4 . 5  
-41. b 

65. 7 
27. I 
4 8 . 0  
- 2 .  6 
5 9 . 4  
54. 0 
IL. 2 

- 3 8 . 2  
4 3 . 5  

-49 .0  
- 4 0 . 0  
- 4 1 . 9  

19. 1 
-42. I 
-40. 3 
- 3 5 . 1  
- 4 7 . 5  
- 3 6 . 8  
-31. I 
- 5 3 . 5  
- 9 1 . 3  
-59 .9  
-25 .2  
- 5 4 . 3  
- 5 3 . 0  
- 5 0 .  2 
- 7 3 . 5  
- 1 8 . 2  
- 3 8 . 9  
- 0 3 . 4  
- 5 2 . 2  
-53. 2 
- 4 1 .  5 
- 7 9 .  0 
- 3 i .  9 
-23. D 

"9. i 
32.7 
21 .0  

-23. d 
i u .  3 
i 5 .  7 

- 2 3 . 0  
2 2 . 0  
41. 3 
- 

98. 3 
95 .9  
59.8 
56. 7 
57. 3 

100. I 
65. 7 
99 .2  
49. 5 
50.7 

- 5 1 . 5  
-47. I 
-27 .1  
-52. 5 
-46. 9 
-49. I 

90. 5 
71. 3 
72. 3 
68. 7 
80. 4 
79. I 
72. 5 

- 4 1 . 4  
47. 0 

- D I . O  

-55 .0  
-52. 9 

53. 9 
- 5 2 . 5  
-40. 2 
-33 .0  
- 5 9 . 4  
-40. 3 
-13 .1  
-57 .8  
-91.8 
-62. 1 
-31 .0  
-54.4 
-02. 1 
- b l .  7 
-no .  4 
-25. 2 
-54 .0  
- 7 2 . 5  
- 0 2 . 3  
- 0 3 . 0  
- 3 1 . 2  

- 3 7 . 4  
5 .  M 

90. 2 
00. 7 
0 3 .  1 
52. 2 
75. 3 
70.0 
"0. I 

u9 .0  

- 8 3 .  8 

"2 .  tl 

- 

97. 5 
94. a 
67. 2 
65. 1 
67. 3 
97. 1 
68. 0 
97. 4 
63. 9 
70. 7 

-53 .5  

-2.  I 
-57. 6 
- 5 1 . 0  
- 5 0 . 4  

90. 4 
72. 4 
74. 2 
71. 9 
80. 9 
79. 2 
72. 4 

- 3 0 .  6 
5 3 . 8  

- 0 8 . 1  
-63. 1 
-29.8 
79. 9 

-42. 7 
. 1 1 . 2  

21.4  
-61. 7 

-7. 5 
44. 0 

- 5 7 . 5  
-92. 3 
-64. 6 
-29. 2 
-72 .2  
- 0 1 . 8  
-Ob. 1 
-84 .7  

-64. 3 
-74 .0  
-09 .9  
- 7 0 . 5  
- 2 1 . 2  
- 8 b .  4 
-43. D 

90. 8 
07 .  5 
05. 4 
a 9 . 2  
74. 4 
71.  b 
05. I 
05. 0 
on. 4 

-48. 3 

-38. o 

9. n 

- 

98. 4 
96. 5 
67. 7 
68.0 
65. 5 

68. 4 
98 .4  
65. 3 
76. 7 

-50. 3 
-45.1 

9. 5 
-58. 4 
- 4 8 . 0  
-46. 9 
91. 0 
73. 0 
74. 4 
71. 9 

79.  1 
71. 9 

- 2 0 . 5  
67. 9 

-67. 7 
-63. 5 

- 7 . 4  
84. I 

-28 .0  
2 . 6  

-55 .2  
13. 0 
57.6 

-56.2 
-93 .4  
-66 .9  
-27 .5  
-74.7 
-72. 7 
-71 .0  

97. n 

n i .  I 

39. n 

-85. o 
-40. n 
-65. 5 
-69. 4 
- 7 0 . 5  
-72 .7  
- 1 5 . 4  
-89. 0 
- 4 7 . 7  

15. 0 
91. 0 
67. o 
05. 2 
09. 9 
7 0 .  7 
71.7  
04.  3 
u 4 . 7  
68. 2 
- 

97. 5 
94. 3 
67. 4 
66. 3 
68. 2 
99. 7 
68. 1 
98. 5 
64. 7 
80. 5 

-42. 9 
-34 .4  

21. 6 
-55. 6 
- 3 7 . 5  
- 4 1 . 7  

90. 5 
72. 5 
74. 0 

80. 9 

71. 5 
-17 .2  

76. 6 
-61. 7 
-57 .7  

86 .  2 
-13 .3  

6. 4 
46 .2  

- 4 5 . 0  
29. 4 
63. 6 

-53 .7  
-95.2 

-24.7 
-72 .7  
- 7 4 . 4  
- 7 4 . 8  

-34. 6 
-59 .6  
- 6 1 . 4  
-b7. 8 
- 7 0 . 1  
- 1 2 . 4  

7 1 .  n 

7 8 . 8  

n. 9 

-69. n 

- 8 1 . 4  

-88  I 
-48.  o 

19. 9 
91. 0 
68. 0 
6 5 .  U 
b9. 9 
74. 9 
71 .2  
03. 7 
b4. I 
06. 0 

76. 7 
74. 9 
4n. 2 
48. I 
50. 5 
77. 5 
48. 6 
77. 3 
4 5 . 6  
b9. b 
31. 5 
40. 5 
31,. 4 
46.0  
37. 0 
27. 9 
71.  I 
54. 8 
5M. I 
51. 6 
64 .  2 
59. 0 
54. 4 
32. 8 
70. 6 
-4. 7 
37. 5 
33. 1 
70. I 
35.8 
18. 3 
44. 0 
17. 0 
46. 7 
54. I 

-23. 2 
-61. 9 
- 4 3 . 0  

-5. 6 
-16. 9 
- 2 0 . 9  
-29. 4 
- 2 9 . 4  

44. 7 
33. 6 

-15 .0  
-5. D 

.IO. 0 
n .  8 

-4?>.  3 
4. 5 

24. b  

71. 9 

46.  0 
49.  1 
5 U .  3 
50. 6 

-14. L 
4.1. 0 
47. 5 

4n. I 

75. u 
73. 7 
47. 3 
47. 9 

78. 3 
4n. 1 
77. 1 
44. 1 
68. 4 
31. 0 
39. 4 
35. 7 
45. 7 
36. 6 
27. 9 
69. 8 

57. 0 
50. 9 
6 3 . 2  
58. 0 
53. 7 

69. 7 
- 5 . 7  

33 .2  
69. 0 
36. 4 
LO. 3 
42. 0 

50. n 

53. n 

38. o 

36. n 

i n .  3 
46. 3 
53. 3 

-59 .2  
-41 .4  

- 4 . 5  
-10.4 
- 1 9 . 5  
- 2 7 . 5  
- 1 9 . 4  

44. 3 
30. 4 
- 9 . 0  
- 0 . 5  

- 1 0 . 2  
I I  5 

-21 .8  

-40. 5 
4.  n 

70 x 
24. 2 

47. 4 
45. 3 
4 6 . 5  
54 .  L 
4 9 .  3 
i 3 .  0 
4L. 0 
45. 9 
__ 

76. 3 
75. 5 
47. I 

46. 2 
75. 6 
48 .2  

48. n 

76. n 
44. 8 
69. 0 
31. 2 
39. 4 
35. 1 
45. 2 
36. 5 

70. 7 
54. 2 
57. 3 
50. 8 
63. 3 

53. 6 
40. 8 
69. 0 
-5.  7 
36. 9 
33. 5 
69. 0 
37. 0 
21.6  
42. 6 
19. 5 
46. 1 
53. I 

-21 .1  

-40. 9 
-4. 5 

-16. 0 
-20. 1 
-27 .8  
-14 .2  

43. 0 
30. 2 
-5. 0 
-6.  0 

-IO. 4 
11. 5 

-38 .  q 

4. 9 
24. 2 
70. 7 
47. 2 
45. 3 
48. b 

5 0 .  3 
4 9 . 0  
43. 0 
42. 4 
45. Y 

28. I 

58. 3 

-58. 4 

76. 4 
73. 5 
51. 3 
52. 7 
55. 3 
7 8 . 8  
55. 0 
77. 5 
45. 5 

43. M 
45. 3 
29. 2 
55. I 

32. 2 
70. I 
56. 0 
60. 0 
43. 9 
65. 7 
63. 0 
51. 6 
59. 6 

27. 3 
43. 6 
25. 7 
42. I 
14. 5 
29. 5 
25. 2 

7. 9 
34.8 
24. 3 

- 2 0 . 0  
- 5 7 . 4  
- 4 0 . 3  

- 3 . 9  

-17 .7  
- 2 7 . 5  

37. 3 
46. 9 
46. 0 
16. 7 
IO. 4 

I .  9 
17. L 

-2n n 
6. 1 

23. 7 

49. 5 
50. 0 

0 1 . 7  
5 5 . 4  
37. 7 
45. 3 
5 1 . 4  

6n. 8 

49. n 

69. n 

-8 .  o 

70 n 

38. 5 

76. 7 
74. 0 
51.U 
52. 2 
51. 4 
76. 3 
53.9 
77. 3 
47. 9 

43. 7 
43. 9 
19. 3 
54. 6 
49. 1 
31.U 
71. I 
5 5 . 6  
59. 7 
38. 1 
65.  5 
62. 7 
50. 4 
60 .  5 
68 .  7 
3 9 . 0  
44. 2 
17.2 
36. 9 
11 .6  
27. 8 
17. 4 
14. 4 
25. 1 
12.9  

- 1 8 . 8  
-56. 6 
-39. 9 

-3. 9 
2. 6 

-12 .0  
-26. 0 

45. 4 
47. 0 

26. 9 
19. 4 
1 1 . 9  
19.  5 

- 1 7 . 2  
5. 9 

22 .8  
70. I 
4 8 . 4  
48 .9  
30. 4 
57. 5 
54. 2 
34. 9 
45. 3 
50. 5 

6n .  9 

48. n 

I 
2 
3 
3.4 
4 
5 
6 
7 
8 

A I - I O  
A I - l l  
AIL12 
A I - 1 3  
4 1 - 2 0  
A I - 3 0  
A I - 3 1  
A 2 - I O  
4 2 - 1 1  
AL-I2 
.A2 - 1 3  
AL-28 
A2 - 30 
.AL - 3 I 
B I -  9 
B I - 1 0  
B I - l l  
B I - 1 2  
8 1 - 1 3  
B I - 1 4  
8 1 - 1 5  
B I - 1 0  
8 1 - 1 1  
8 1 - I H  
B l - 1 9  
B I - 2 0  
B l - 2 1  
8 1 - 2 2  
8 1 - 2 3  
B I - 2 i  
B I - 2 5  
B1-Zo 
B I - 2 7  
8 1 - 2 8  
8 1 - 2 9  
B I - 3 0  
B I - 3 1  
B 1 - 3 2  
B l - 3 3  
8 1 - 3 - 1  
8 1 - 3 5  
B I - 3 0  
B l - 3 7  
B L - I 0  
B L - I 1  
BL-IL 
B L I 3  
n i - 2 6  
~ 2 - 3 0  
i ) L - i l  

6 3  
a 4  

97.9  
95 .3  
68. 1 
67. 6 
67. 0 
97. 1 

98.2 
64. 2 
79. I 

-46. I 
-39. 6 

17. 1 
-57.  2 
- 4 3 . 3  
-44. 7 

90. 4 
7 2 . 9  
74. 8 

67. n 

7 1 .  n 
8 1 .  I 
79 .  0 
7 1 . 8  

-17 .9  
73. 9 

-b4 8 
-60. 8 

85.  6 
-19 .3  

5. 3 
45.0 

-49. b  
23, 1 
61. 5 

-54. 6 
-94 .2  

-26. 0 
-74 .3  
-73 .8  
-73 .3  
-83 .5  
- 3 9 . 0  
-63. 6 
-64. 9 
-69. 5 
- 7 1 . 3  
- 1 2 . 5  
-88 2 

1 7  8 
91 2 
07.  9 

69. 9 
74. 4 
71. 5 

03. 7 
b7. 1 

2. n 

-6s. 5 

- 4 8 . 7  

65. 8 

b3. 8 

75. 9 
75. 6 
47. 4 

47. 2 
75.9 
48 .4  
76. 5 
45. I 
69. I 
31. 1 
39. 6 
35 .4  
45 .0  
36. 4 
2 8 . 0  
70. 6 
54. 5 
57. 7 
51. I 
63. 5 

53. 8 
35. 0 
69. 3 
- 5 . 2  
37. 0 

69. 1 
35.7 
19. 0 
42. 9 
17. 7 
46. 0 
53. 3 

- 2 2 . 7  
-60. 8 
-42. 4 

-5. I 
-16 .6  
- 2 1 . 0  
-29. I 
-24 .7  

32. 6 
- 1 2 . 2  

- b .  2 
- 1 0 . 5  

9. 3 
- 4 4  4 

4 6  
24. 2 
70. 8 
47. 5 
45. 4 
48. <I 
57. " 
49. 5 
4 3 . 4  
43. 3 
46. 3 

4 8 . 6  

58. 5 

32. n 

44. n 

I 

2 11 I1 

- 7 0  - 

SID 66 - 7.96 

~ 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

Tes t  Data  in D e g r e e s  F - Test Runs  3 4  Through 42 

I'hermo- 
couple  

No. 

1 
2 
3 

3A 
4 
5 
6 
7 
8 

A1-10 
Al -11  
A1-12 
A1-13  
A1-28 
A1-30 
A1-31  
A2-10 
A2-11 
A2-12 
A2-13 
A2-28 
A2-30 
A2-31 
B1-9  

B1-10  
B1-11  
B1-12  
B1-13  
B1-14  
B1-15  
B1-16 
B1-17  
B1-18 
B1-19  
B1-20  
B1-21 
B 1-22 
B1-23  
B1-24  
B1-25  
B1-26 
B1-27  
B1-28  
B1-29  
B1-30  
B1-31  
B1-32  
B1-33  
B1-34  
B1-35  
B1-36 
B1-37  
B2-10  
B2-11 
B2-12 
B2-13  
B2-28  

Run 3 4  - 
10 

76. 5 
74. 7 
54. 1 
52. 2 
54. 2 
79. 0 
56. 2 
78. 0 
52. 7 
28. 4 
17 .4  
18. 8 
32. 8 

3. 1 
44. 2 
29. 8 
30. 4 
42. 0 
43. 6 
48. 0 
38. 2 
53. 3 
54. 2 
16. 2 
27. 0 
11. 7 
13. 5 
31. 5 
68. 2 
52. 2 
34. 9 
52. 8 
41. 9 
38. 0 
58. 0 
17. 9 
55. 3 
39. 9 
-4. 4 
-6. 1 
10. 6 
23. 6 
10. 7 

9. 1 
34. 8 
26. 2 

1 .  7 
-1. 9 

5. 5 
23. 4 
-1. 5 
11. 3 
28. 1 
24. 8 
23. 8 
39. 1 

4. 4 

- 

- 

c_ 

20 

76.6 
74. 4 
55 .0  
55 .9  
57 .5  
79.4 
56. 3 
77. 9 
53 .0  
22 .7  
14. 3 
15. 8 
35.6 
- 5 . 2  
44. 7 
26. 4 
24. 8 
39. 7 
41. 6 
49. 8 
34 .2  
46. 5 
52. 9 
12. 0 
21. 9 

7. 5 
9. 3 

33. 1 
68. 0 
52. 9 
34. 1 
54. 6 
39. 4 
41. 3 
59. 0 
18. 7 
54. 0 
40. 0 
-6.  4 
11. 0 
13. 6 
23. 4 
20. 2 

0. 8 
24. 3 
21. 7 
-1. 8 
-5. 9 
-0. 5 

.30 .  2 
-7. 6 

4. 6 
22. 6 
20. 9 
20.2 
40. 9 

1 .0  

_c_ 

e_ 

Elapsed  T i m e  (Minutes)  

15 

76. 6 
75.5 
44 .0  
46. 7 
44. 7 
78. 0 
47. 3 
78. 1 
41. 7 
68. 3 
21. 1 
35. 5 
33. 7 
38. 5 
30. 1 
21. 6 
70. 3 
52. 6 
55. 5 
51. 3 
62. 8 
57. 1 
53. 1 
55 .3  
68. 9 
13. 2 
35. 6 
36. 6 
68 .8  
40. 8 
30. 6 
43. 7 
28. 3 
46. 9 
53. 1 

.21. 1 

.52. 6 

.40. 4 
-9. 3 
-8. 6 

.15. 1 

.23. 6 
26. 4 
41. 9 
26. 0 
16. 8 

3. 5 
-1. 6 
16. 0 

.22. 5 
-0. 4 
20. 0 
70. 2 
43. 5 
40. 3 
47 .5  
51. 9 

Run 35 

30 

76.2 
73. 5 
45 .4  
46. 6 
49. 0 
78. 3 
47. 5 
77. 1 
42. 2 
68. 1 
27 .8  
38. 0 
34. 9 
43. 4 
34. 3 
25. 5 
69. 7 
53. 1 
56. 5 
50. 6 
62. 7 
57. 5 
53. 2 
58. 5 
69. 1 
26. 3 
38. 5 
37. 3 
68. 8 
42. 9 
33. 6 
44. 9 
34. 2 
46. 9 
52. 6 

.18. 9 

.51 .7  

.41. 2 
-7. 7 
-0. 5 

. lo .  8 
-24. 0 
35. 6 
42. 9 
35. 0 
25. 6 
13. 8 

7. 1 
19. 5 

-16. 1 
3. 1 

22. 8 
70. 3 
43. 7 
40. 7 
46. 9 
55. 4 

45 

76. 3 
74.3 
45.9 
47. 9 
48. 6 
78. 9 
47. 9 
77. 5 
42. 9 
68. 1 
29. 4 
38. 4 
34. 9 
44. 8 
35. 4 
26. 8 
69. 8 
53. 1 
56. 5 
50. 5 
63. 0 
57. 5 
53. 3 
59. 0 
69. 2 
29. 7 
39. 3 
37. 5 
68. 7 
43. 6 
35.2 
44. 8 
35. 7 
47. 1 
52. 4 

.16. 8 

.50. 4 

.41. 0 
-6. 4 

2. 4 
-7. 6 

.21. 9 
37. 9 
43. 0 
36. 9 
27. 8 
16. 9 
1 0 . 4  
21 .2  

- 1 2 . 0  
4. 2 

23. 5 
70. 4 
44. 0 
40. 8 
46.5 
55. 3 

- 60 

75.5 
74.0 
46. 5 
48.8 
47.9 
75. 6 
47.2 
75. 9 
43. 4 
58. 6 
30. 4 
39. 1 
35. 0 
44. 8 
35. 2 
27. 0 
70. 2 
53. 7 
57. 2 
50. 5 
63. 1 
57. 7 
53. 5 
59. 4 
69. 0 
30. 9 
39. 8 
37. 8 
68. 7 
43. 8 
35. 5 
44. 7 
36 .4  
47.0 
52. 4 
15. 8 
49. 0 
41. 0 
- 5 . 5  

4. 0 
-6 .6  
20. 6 
39. 1 
43. 7 
38. 3 
28. 9 
17. 3 
11 .0  
21. 0 
1 0 . 4  
4. 6 

23. 7 
70. 2 
44. 2 
41. 5 
46. 5 
55. 1 

- 

Run 40 

15 

75. 7 
75.5 
46. 3 
47. 1 
46. 1 
75. 1 
47.5 
75. 7 
44. 4 
69. 0 
30. 4 
38. 9 
34. 5 
44. 3 
35. 4 
27. 2 
70. 4 
54. 0 
57. 1 
50. 4 
63. 0 
57. 8 
5 3 . 2  
59. 3 
68. 8 
31. 0 
39. 6 
37. 6 
68. 7 
43. 8 
35. 6 
44. 8 
36. 4 
46. 8 
52. 4 
14. 8 
47. 8 
40. 5 
-5 .0  

4. 5 
-5. 8 
19. 4 
39. 5 
43. 9 
38. 4 
29. 2 
17. 3 
11. 0 
2 1 . 2  
-9 .2  

4. 7 
23. 8 
70. 2 
44. 3 
41. 5 
46. 4 
54. 1 

- 30 

75. 7 
73 .4  
46. 3 
46. 8 
49. 8 
77. 9 
47. 9 
77. 1 
42. 8 
68. 3 
30. 1 
38. 8 
35. 2 
45. 1 
35. 9 
27. 3 
69. 7 
53. 4 
56. 8 
50. 5 
63. 0 
57. 8 
53. 3 
59. 4 
69. 3 
31. 3 
39. 6 
37. 6 
68. 7 
43. 8 
35. 6 
44. 3 
36. 2 
47. 1 
52. 4 

.15.3 

.47.4 
-40 .2  
-4. 8 
4. 9 

-3. 6 
-17 .9  
39. 6 
43. 1 
37.5 
29. 0 
17. 8 
12. 2 
22 .3  
-8. 0 
4. 8 

23. 9 
70. 5 
44. 3 
41. 3 
46. 1 
53. 1 

Run 41 

10 

76. 0 
74.9 
48. 8 
49. 5 
49. 9 
75. 2 
49. 4 
76. 2 
46. 2 
69. 1 
35. 7 
42. 2 
38. 4 
48. 2 
40. 3 
30. 8 
70. 5 
55. 4 
58. 8 
52. 5 
64. 1 
59. 6 
55. 1 
61. 2 
68. 5 
40. 2 
43. 0 
24. 3 
40. 0 
19. 4 
31. 8 
26. 3 
21. 0 
30. 9 
20. 7 
15. 5 
47. 3 
39. 9 
-4. 3 
8. 3 

-3. 3 
18. 2 
46. 2 
45. 4 
47. 1 
30. 5 
23. 8 
16. 4 
21. 6 
-7. 1 

5. 8 
22. 9 
70. 1 
45. 6 
45. 8 
32. 7 
59 .7  

- 

- 

20 

76. 3 
75 .8  
48 .2  
50. 5 
49 .2  
7 5 . 2  
50. 2 
76. 5 
45. 7 
69. 5 
36 .8  
42. 6 
39 .2  
48. 8 
41. 5 
32. 1 
70. 7 
55 .7  
59. 0 
52. 8 
64. 2 
59. 9 
55. 4 
60. 5 
68. 0 
40. 1 
42. 5 
15. 2 
35.2 
11. 6 
27. 3 
19. 9 
16. 6 
20. 4 

9 . 4  
-14 .7  
-46. 7 
-39 .5  
-4. 1 
8. 8 

-2 .5  
-17 .9  
46. 5 
45 .3  
47. 1 
28. 9 
23. 7 
16. 4 
21. 1 
-6. 1 

5. 8 
22. 0 
69. 7 
45. 1 
45. 4 
24. 8 
59. 6 

- 
Run 42 

10 

76. 5 
74.3 
47. 8 
49. 0 
50. 6 
79. 0 
53. 6 
77.8 
43.7 
59. 3 
41. 0 
45. 3 
42. 7 
52. 5 
47. 0 
36. 7 
70. 9 
56. 4 
59. 5 
54. 8 
65. 1 
61 .  8 
56. 9 
12. 1 
26. 8 
9. 4 

11. 1 
20. 0 
66. 7 
41. 8 
23. 6 
44. 7 
30. 5 
30. 2 
52. 9 
14. 7 
45. 8 
39.2 
-4. 6 
-3. 4 
-4. 9 
15. 8 
-5. 3 

9. 5 
36. 4 
14. 2 

1. 8 
-0. 7 

5. 0 
14. 0 
-1 .0  
11 .8  
28. 1 
21 .4  
20. 4 
31. 5 

2. 8 

- 20 

76. 8 
76.2 
49. 4 
51. 1 
51. 7 
77. 6 
53. 4 
77. 8 
45. 7 
69. 8 
41. 9 
45. 3 
42. 6 
52. 4 
47. 0 
37. 6 
71. 5 
57 .0  
59. 9 
54. 8 
65. 1 
61. 8 
57. 0 

5. 7 
19. 8 

1. 6 
3. 8 

23. 7 
65. 8 
43. 0 
22.4 
46. 8 
25. 6 
35. 3 
55. 1 

.17 .0  

.45. 8 
,39 .4  
-7. 0 

.11 .8  

.11. 6 

. 17 .5  

.19. 6 
0. 5 

23. 4 
6. 9 

-6. 0 
-9. 4 
-4. 2 

.25.2 
-8. 2 

3. 6 
21. 3 
17. 5 
16. 3 
35. 1 
-3. 5 

- 

- 
- 71 - 
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Test  Data in  Degrees F - Test Runs 34 Through 4 2  (Cont) 

I .  1 Ilerlno- 
couple  

No.  

B2 - 30 
B2-31  

8 3  
84  

E l a p s e d  T i m e  (n 
Run 34 Run 35 

d inutes )  

1 Run 40 I Run 41 Run 42 

10 1 20 15 1 30 1 45 1 60 

49. 1 47. 7 44 .9  45. 1 45. 5 45. 3 
41. 3 39. 0 39. 9 40. 3 40. 1 40. 2 
42. 9 42. 6 38. 0 39. 8 40. 7 40. 5 
48. 1 47. 7 44. 3 45. 1 45. 9 45. 4 

E l a p s e d  T i m e  (Minutes)  

Run 34 Run 35 Run 40 Run 41 Run 42 I .  1 Ilerlno- 
couple  

No.  10 20 15 30 45 60  15 30 10 20 10 20 

BZ-30 49. 1 47.7 44 .9  45. 1 45 .5  45 .3  45 .3  45.6 50 .8  50 .7  46. 1 44. 1 
B2-31  41.3 39.0 39 .9  40 .3  40. 1 40 .2  40 .0  40. 1 35. 1 33.2 32 .3  29 .4  

8 3  42. 9 42. 6 38. 0 39. 8 40. 7 40. 5 40. 4 40. 0 44. 6 43. 8 40. 3 39. 6 
84  48. 1 47. 7 44. 3 45. 1 45. 9 45. 4 45. 0 45. 4 48. 4 48. 9 50. 3 50. 9 

15 1 30 

10 1 20 1 10 1 3::6 

45. 3 45. 6 50. 8 50. 7 46. 1 44. 1 
40. 0 40. 1 35. 1 33. 2 32. 3 29. 4 
40. 4 40. 0 44. 6 43. 8 40. 3 
45. 0 45. 4 48. 4 48. 9 50. 3 50. 9 1 

I Different ia l  T e m p e r a t u r e s  (F)  

T 2 - T 3  - 19.33  29. 11 28. 13 27.86 27 .31  - 27.41  - 25. 35 - 24.49  
T5-T6  - 20.61  28 .96  28 .31  28 .39  28. 10 - 28. 10 - 25.67 - 23.06  
T 7 - T 8  - 23.26 34.00 3 2 . 9 3  32 .51  32.26 - 32.27 - 30.76  - 30.27 

w 5  
w 7  

Flow Dis t r ibu t ion  (Pounds  p e r  Hour)  

200 200 200 200 200 - 200 - 200 
180 181 180 183 185 - 184 - 182 
95 96 95  91 98 94  - 131 

100 98 102 102 101 - 101 66 

200 
18 1 
120 

73 

P r e s s u r e s  (Pounds  p e r  S q u a r e  Inch) 

P2-P3 1 .45  1 .35  - 1 .36  - 1 .35  - 1. 78 - 1 . 4 3  - 
I 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

I; 
- .  

r 

SPACE and INFORMATION SYSTEhlS  DIVISION 
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N O R T H  A M E R I C A N  A V I A T I O N ,  

Test  Run 

50  

51 

52 

53 

1 NC.  

Differential P r e s s u r e  (Inches of Water) 

Passage  AI Passage  AE Passage  BI Passage  BE 

4. 80 

4. 63  

3.  6 5  

3.  68  

SPACE and INFORMATION S Y S T E M S  DIVIBXON 

Test  Data in  Degrees F - Differential P r e s s u r e s  - 
Test  Runs 50 Through 5 3  

. 

- 7 5  - 
SID 66-796 



/- 

n o  

6H. 0 
0 8 .  0 

47. 2 

68. 3 
55. b 
119. 2 
39.6 
6 6 .  3 
53. 1 
55. 4 
44. I 
59 .8  

46. 7 
66 .5  

63. 7 

66. 2 
64. 0 
6 0 . 0  
5 3 . 9  
61. 3 
32. 8 
3 7 . 8  
35.6 
b l . 0  
42.4 

47 .9  

47. 5 

56. I 

62. 2 

53. 9 

34.8 
39.8 

43.6 
47.2 
15.2 

-10.0 
-30 .4  

-6. 3 
11. I 
12.6 
4. 9 

40. 1 
39. 4 

30. 6 
2 1 . 6  
1 7 . 4  
25. 7 

4. 7 
4 . 9  

2 0 . 0  
6 2 . 7  

39.6 

36. 9 

36.6 

41 .2  

42. 3 
52. 3 
42. 4 
38. 7 
38 .4  
55.3 

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTESfS DIVISION 

Run 54 (1.4) 

90 100 11U 120 I 3 0  140 150 

68. 0 66.  6 b6.  4 65 .8  65. H 66. 5 66. 2 
66. 9 b4. 8 65. 7 64.8 64. 9 bb.  7 65. 7 

49. 4 50.2 50. 9 49. 9 47. 4 45.6 43. 6 

70. 6 70. 0 69. 4 66. 8 67. 3 66.  2 66. 0 
53. I 50. 4 52. 5 50. 2 47. 7 45. 7 43. 8 
70. 0 D X .  6 68. 5 D l r .  7 bo.  H 07. 3 66. 7 
43 .0  45.9 44 .2  1 41.7  39.H 37 .2  38 .0  
6 5 . 0  63 .0  6 2 . 9  63. 1 61. 5 61. 3 6 0 . 2  
50. 0 45. 3 46. 9 4H. 0 , 43. 0- 37. 3 33. 6 
52. I 47. 7 48. 5 4'3. 7 44. I 3 8 . V  30. 7 
39. 4 39.2 41. 9 1 4 . 4  32 .4  32. 1 
58. I 54. o 55. 3 :';:: I 52. I1 47. 1 44. 7 
53. 4 48. 2 413. 9 49. H 44. H 3s.  I 35. 6 
4 2 . 9  3 9 . 8  42. 3 3H. 7 3 5 . 2  31 .8  2 8 .  7 
6 5 . 4  63. 5 63. 9 63. 2 62. 1 b 2 . n  01. 6 

62.2  6 1 . 2  62. 5 61. 1 57. I 5tr. 7 54.H 

6 4 . 2  62. I 63. 7 63. 5 61 I 5'1 1 58. I 
62 .  2 6 0 .  3 61. b 60. 3 5 i .  0 5,. 7 53. 4 

56.0  5 4 . 9  5 8 . 5  5 4 . 2  5 1 . i  5 0 . 3  $ 0 . 4  
57.0  5 7 . 7  5 5 . 9  54 .2  53. I 52 1 , 5 1 . 8  
62. 2 6 2 . 8  1 62. 4 6 1 .  5 fzll .  ( I  r,O 2 h(l 0 
40. 3 46. I 43. 6 1 3H. 2 3 3 ,  11 30. 5 ~ 28. 1 
42. 7 48. 0 ' 4 7 . 6  42. 5 l X .  '1 35. 9 , 14. 3 
38 .6  3 8 . 4  3 5 . 0  I 3 2 . 4  I 31:' 1 1 . 1  ~ ? I . . '  
61.8  1 1 . 4  b0.H 6 0 . 3  5 9 . 0  0 0 . 0  1 5'1.9 
45.2  44.9 42.0 I 39.6 1 8 . 1  3 i . I  i i i  

40. 9 42. 9 40. 7 ;;:: I :::'; 1 :::s 1 :'I:: 

48. 7 49.4 49 .2  46 .5  44 .9  43.4 42.5 

51. I 51. 9 52. o 50. 5 48 .8  44. o 43.2 

60. 2 58. 5 59. 9 58. 2 55. 4 53. 3 51. 0 

48. 9 48. 2 51 .  n 47. 0 44. x 44. 6 44. i, 

38.9  40. i 36.  9 33. -I 3 1 .  1 iu u 2 9 . "  
42. 3 42 .8  39. 3 

45. 5 44.6 41. 9 40. 2 39. 7 39. o 39. 1 
48.8  48. i 46 .2  44.8 44. 5 44.0 4 i . x  
65.6  82 .5  5 1 . 9  27 .6  9 .0  - 3 . 5  - 1 1 . 3  
20 .9  36.1 2 3 . 2  9 . 8  - 1 . 9  -11 .8  - 2 1 . 1  

-16 .9  13 .6  1 9 . 4  8 . 3  - 2 . 5  -12 .7  -23 .4  
13. 2 52. 7 50. 1 28. 9 13 .2  2. 1 -7 .2  
27. 3 44 .4  40 .8  27. 3 17. 3 IO. 3 5. 1 
60. o 89.8  64. 9 37. 5 19. 5 7. 1 -2. 1 
53. 2 91. 9 75. 0 45. 3 23. 5 8 . 5  - 4 .  5 
47. 2 51. 7 47. 5 44. 1 41. I 38. 5 36. 0 
43. 6 51.6 53. 2 46, 7 42. 0 3q.  5 37. 8 

35. 9 38. 6 36. 0 31. 0 2 8 .  1 26. 9 2 5 .  3 
32.2 42 .4  3 9 . 2  31 .6  24.H 18.8  1 5 .  7 
2 9 . 9  42 .5  39. 4 29 .2  20. 7 14. 7 I O .  4 
39. 3 47. 1 39. 4 30. 5 24. 6 20. 9 18. 2 

4 2 . 1  47 .8  47 .1  41 .9  37 .9  3 5 . 1  3 3 . 1  

32. n 42. I 3 9 . 2  25. 7 14 .  3 , h -0 0 
1 9 . 0  5 0 . 0  5 2 . 2  34 2 , 2 0 . 4  1 2 .  < I  
2 6 . 2  40 .7  4 1 . 1  3 1 . 5  2 5 0  2 1 . 1  1 I:. '! 
6 3 . 8  6 3 . 9  6 3 . 2  6 2 . 5  61 .H  ' , ! I  i 8 u l . i r  

43. 7 47. 4 47. 1 43. 8 41 4 I O  I 3H. .I 
44. o 47. 7 48. I 45. 4 43. L 4 1 .  '1 I O .  1 

45. 2 45. 3 42. o 39. n 39. 4 1 1  .I 4 ' 1 .  i 

55.8 58. 5 53. 6 54. b 5J .  2 414. i 47. c 
45. 7 49. 4 48 .8  46. 7 44. 3 4 2 . u  40. H 
43. I 45. 5 42. I 39. o 37. 4 3t). I 35. 4 
42. 5 45 .9  4 4 . 2  42 .2  37 .7  37. 3 35. I 
5 4 . 4  51.1 5 1 . 7  5 1 . 8  48.3 45.II  4 2 . 5  

Differential Ternoeratures (F1 

T e s t  D a t a  in D e g r e e s  F - T e s t  Runs 54 Through 56 

I60  

66. 3 
65. 5 
42 .8  
43. 4 
43. 6 
65.7 
45. I 
66. 7 
35 .5  
61 .2  
41 .0  
43. 1 
35. 9 
50. 5 
41. 9 
33. 9 
62. 2 
52. 7 

47. 2 
6 1 . 2  
55. 9 
52 .8  
51. H 
6 0 . 2  
2R. I 

58. o 

Thcrmo r couple 
170 

67. 1 
65. I 
46.6 
46. 7 
49. 0 
6 9 . 6  
53.6 
68 .4  
37.2 
64 .3  
53. 4 
5 4 . 2  
46. 3 
60. 5 
54. 7 
46. 7 
b4. 2 
57. 9 

54. 3 
0 6 .  4 
62. 7 
6 1 . 5  
52. 7 
6 1 . 1  

65. 0 

1 
2 
3 
3A 
4 
5 
6 
7 

A I - 1 0  
A I - l l  
A I - I 2  
A I - 1 3  
A I - 2 8  
A I - 3 0  
A I - 3 1  
A2-IO 
A 2 - l l  
A2-12 
A2-13  
A2-28 
A2-30  
A2-31 
B I -  9 
BZ-IO 
B2-11  
B 2 - I 2  
B 2 - 1 3  
8 2 - 1 4  
B2-15  
B2-16  
B2-17  
B2-18  
B2-19  
B I - 2 0  
B I - 2 1  
B I - 2 2  
B1-23  
B I - 2 4  
B I - 2 5  
8 1 - 2 6  
8 1 - 2 7  
B 1-28 
B I - 2 9  
B I - 3 0  
B I - 3 1  
B I - 3 2  
B I - 3 3  
B I - 3 4  
B1-35  
B I - 3 6  
B I - 3 7  
B2-IO 
BL-11 
B 2 - I 2  
B 2 - 1 3  
B2-28  
BL-30 
8 2 - 3 1  

n 

8 3  
8 4  

50 .9  
6 1 . 7  
57. 5 

55. 1 
61.5  
41. 3 
44.5 
34. 6 
60. 4 
41.5 
30.1 

56. 3 

311.9 
39.4 

45.7 
41.8 

37.6 
16.9 
10.5 
33. n 
32.0 
44. 0 
52. 4 
47. 3 
48. I 
44. 5 
34. 3 
35.2 
33. 4 
35.2 
33.8 

E1dpst.d T i m e  ( M i n u t e s )  -I 

43. 7 
56. 3 
52. 9 

52. 2 
6 0 . 0  
30. 6 
3 5 .  5 
31. 8 
59. 5 
38.0 
3 1 . 4  

48. o 

3 6 . 9  
32.8 

44.8 
40. 2 

-2. I 
-11 .3  
-16.4 

I. 3 
10. 2 
6.8 
6. 5 

38. 3 
38.5 
34. 6 
26. 9 
19. 5 
15. 4 
22. 1 

6 . 8  

IO 

j c i .  4 
3 7 . 0  
31. H 
40. L 
44. 9 

-12 .4  
- 2 5 . 0  

- 1 0 . 3  
4. 2 

- 4 . 3  
-9 .0  
35. H 
37. 3 
33. 1 
2 5 . 4  
1 5 . 5  
9 . 6  

-3 .  (1 

n q  
1 7 . 5  
0 1 . 5  
3 q . b  
I - ; . , .  
4 1 ' 2  
4H.,1 
411. 3 
35. 7 
35. 4 
45.2 

-28.8 

17. 7 

6 5 . 4  
64. 5 
44. 9 

49. 1 
66. 9 
38. 7 
68. 1 

59.2 
17. 2 
2 8 . 4  
23. 5 
31. n 
22. n 

47. n 

5 1 . 8  

15. I 
61. 0 
46. 1 
48. 4 
40. 9 
53. 7 
49. 0 
43. 9 
61. 6 
62. 8 
56. 7 
56. 6 
45. 3 
61. 7 
50. 9 

47. 9 
51. 7 

50. 7 
103.0 
46. 5 
20. 9 
59. 7 
64. 6 

116.0 
60. 9 
60. 0 
57. 5 

56. 2 

59. 2 

48. 4 

48.6 

108. n 

49. n 

58. 7 

63. n 

31. n 
37.8 
33. b 

41. 9 
46. 1 
-9.4 

-20 .2  

-9. I 
5. 3 

- 1 . 1  
-R. 5 
3b. b 

37. H 
33. 7 
27. 1 
1 0 . 9  
12. 1 

- 2 . 0  
I .  x 

1s. L 
"L. I 
3 s .  0 
1 . ; ;  
l 1 . C  
48. 3 
40. 5 
36. 5 
35. X 
54. 1 

- 3 1 . 4  

2n. 5 

30 

T 2 - T 3  20 .30  17.62 21 .03  14 .07  17.23 16.88 15 .97  15 .65  17 .94  20.IH 22.114 2 2 . 4 2  21 5 2  
T 5 - T 6  27. 17 18.21 21 .64  14 .73  12.67 15.68 16 .97  1 4 . 6 4  1 6 . 4 . ~  IH.93 2 1 . 2 4  2 2 . 3 5  lY.93 
T7-TB 14.41 22. 37 25.76 28 .26  27 .55  23.86 20.44 22. 18 24. 32 26 .02  27. 41 28 .22  2 8 . 8 3  

66. 7 
68. 1 
46. 7 
47.8 
46.1 
67.4 
48.3 
on. o 
44. 4 
62. 5 
43. 9 
46. D 

39.9 
53.0 
46. 5 

63. 3 
54 .8  

38.2 

58. 4 

1 8 . 9 1  
13 .57  
28. 15 

54 

W 1  
w 2  
w 5  
W l  

66. b 
67. 0 
42. 6 
44. 9 
42. 7 
66. 5 
43. 6 
07.  6 
39. 9 
60. 7 
31. 5 
35. 7 
30. 5 
42. 6 
34. 6 
28. 2 
62. 0 
50. 4 
52. n 

ZVO 200 200 200 200 zoo 200 200 200 200 
183 180 177 181 181 183 180 183 181 180 
63 90 90 95 95 97 9 0  90 96 96 

104 94 100 9 1  99 102 101 95 95 

P 2 - P 3  

63. 9 
53. n 

1. 50 1. 49 1. 50 I .  49 1. 45 I .  45 1. 45 1. 4 5  1. 46 1. 4q I .  5 0  I .  50 1. 5 1  1. 50 

56. I 
50. 2 
61. I 
56 .2  
53. 1 

36.8 
52. n 

62. 6 

47. 6 
41. 4 
57. 2 
49. 7 
42. 0 
44. 5 
47.8 

48.2 

- 

9. 4 
21. 1 
61. 5 
42. 1 
40. 7 

52. 0 
43. 4 
37. 3 

41. 9 

39. n 

38. I 

66. 2 
65. I 
44. 9 
44. 3 
44. 4 
65. 9 

66. b 

38.4  
63. 6 
43.2 

42. 5 
51. 3 

39. 3 
64. 1 
5 7 . 2  
59. 7 
51. 9 
61. 5 

5 7 . 2  
52. 0 
59. 9 
29. u 
35. 4 
32. 8 
00. 0 
39. 5 
31. b 
37 .0  
33. 0 
41. 2 
45. 3 
-6. I 

-19 .9  
-27. 9 

-6. 6 
6. 4 
0. 4 

-4. 3 
3 7 . 4  

48. 5 

48. I 

45. n 

511. 9 

3 8 . 4  
33. n 
27. 2 
16. 8 
1 2 . 4  
20. 4 

I .  0 
2. 9 

i n .  8 
6 ' .  7 
40. 5 
39.0  
40. 5 
47. 3 
41. 2 
36. 5 
36. 3 
49. 0 

- 76 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

TZ-T3 
T j - T 6  
T 7 - T 8  

Therm" ~ 

cullpie 
Nu. 

1 
2 
3 
3A 
4 
5 
6 
7 
8 

AI - IO  
A I - 1 1  
A l - 1 2  
A1-13 
A I - 2 8  
A I - 3 0  
A I - 3 1  
AZ-IO 
AZ-11 
A2-12  
AZ-13 
A2-28 
AZ-30 
AZ-31 
B 1 - 9  
B1-10 
8 1 - 1 1  
B1-12  
B1-13  
B1-14  
B1-15  
B1-16  
B1-17 
B l - 1 8  
0 1 - 1 9  
B1-20 
B1-21 
B1-22  
B1-23 
8 1 - 2 4  
B1-25  
B1-26 
B1-27 
B1-28 
B1-29 
B1-30 
B1-31 
B1-32  
B1-33  
B1-34 
B l - 3 5  
B l - 3 6  
8 1 - 3 7  
B2-10 
BZ-11 
BZ-12 
BZ-13 
8 2 - 2 8  
BZ-30 
BZ-31 

84 
83 

~~ 

1 7 . 2 6  15 .95  17.07 1 8 . 5 8  20.69 22.51 23.06 21 .93  18 .45  17 .37  14 .72  15 .43  18.50 19.81 
14.86 1 7 . 4 4  1 6 . 4 8  1 8 . 4 8  21.09 22.81 23 .55  22.82 15.52 13 .89  15 .85  18.15 19.46 20.40 
25.32 20.39 2 3 . 0 8  2 3 . 6 5  25.26 26.80 27 .00  2 5 . 4 5  26.82 26 .03  20.13 18.51 22.70 24.22 

- 
180 

67. 0 
65. 8 
48. 9 
49. 8 
51. 8 
69. 4 
53. 3 
68. 6 
40. 2 
64. 5 
51. 7 
51. 7 
43. 3 
59. 0 
52. 9 
44. 7 
64. 5 
59. 2 
63. 2 
51. 5 
64. 7 
61. 8 
58. 1 
55. 8 
62. 7 
36. 8 
42. 4 
39. 8 
62. 3 
47. 4 
38. 5 
42. 7 
42. 3 
47. 6 
50. 0 
11. 7 
15.1 
25. 8 

1. 5 
14 .0  
12. 7 
3. 6 

43. 1 
44. 2 
40. 5 
35. 3 
25. 2 
20. 6 
27. 5 

6 .  4 
1 1 . 1  
23. 3 
6 3 .  5 
42. 3 
40. 0 
44. 8 
48. 8 
42. 5 
39. 8 
38. 6 
52. 8 

- 

- 

w1 
W2 
w 5  
w 7  

- 
190 

67. 7 
66. 9 
49. 7 
50.4 
51. 6 
70. 3 
51. 2 
69. 8 
47. 1 
5 3 . 4  
t5 .  9 
46. 5 
39. 0 
54. 9 
48. 6 
41. 0 
64. 4 
57. 4 
6 0 . 6  
49. 0 
63. 0 
59. 7 
55. 1 
58. 0 
62. 9 
43. 1 
45. 7 
42. 2 
62. 1 
47. 3 
4 3 . 0  
4 4 . 9  
44. 5 
46. 9 
50. 1 
53 .4  
1 1 . 4  
5. 8 

48. 0 
29. 3 
51. 9 
4 3 . 8  
49. 0 
51. 0 
41. 0 
41. 0 
33. 6 
31. 2 
39. 8 
23. 1 
42. I 
39. 2 
64. 3 
46. 4 
46. 0 
49. 1 
53. 6 
47 .1  
47. 0 
43. 9 
49. 5 

- 

- 

zoo & L O  200 200 200 200 200 200 200 zoo 200 200 200 200 

95 90 93 91 9 5  93 88 94 96 9 5  9 5  9 5  90 93 
99 103 96 103 100 101 103 102 95 100 102 I O 2  95 100 

181 180 181 181 180 180 178 182 184 182 181 181 179 175 

- 
200 

66. 6 
65. 0 
4 8 . 3  
50. 1 
52. 0 
69. 7 
50. 4 
68. 4 
43. 0 
63. 0 
47. 2 
4 7 . 4  
40. 2 
56. 0 
48. 6 
40. 8 
63. 7 
57. 4 
61. 3 
49. 9 
63. 3 
60. 0 
56. 2 
56. 8 
63. 3 
42. 6 
46. 4 
35. 6 
61. 5 
42. 2 
37. 1 
39. 6 
39. 9 
42. 5 
46. 7 
65. 8 
24. 0 

8 .6  
44. 1 
39. 5 
8 1 . 4  
82. 6 
48. 3 
50. 8 
45. 9 
35. 1 
38. 2 
37. 8 
41. 9 
34. 6 
44. 0 
39. 6 
63. 6 
46. 2 
44. 8 
42. 6 
56. 2 
47. 6 
42. 1 
44. 1 
51. 7 

- 

- 

PZ-P3 

- 
210 

66. 4 
66. I 
47. 0 
49. 3 
48. 5 
66. 1 
48. 1 
66. 7 
43 .0  
62. 0 
4 4 . 4  
44. 2 
35 .4  
52. 7 
45. I 
36. 5 
62. 8 
54. 6 
58. 7 
46. 1 
61. 1 
57. 2 
52. 3 
55. 0 
61. 3 
40. 7 
4 3 . 9  
3 3 . 4  
60. 4 
40. 2 
34 .3  
38. 9 
38. 0 
40. 9 
4 5 . 4  
41. 1 
13. 7 
0 

24. 2 
34. 9 
5 5 . 4  
64. 0 
46. 2 
45. 9 
43. 6 
32. 4 
35. 9 
3 4 . 4  
34. 5 
30. 8 
29. 6 
30. 4 
62. 6 
45. 5 
44. 3 
40. 6 
55. 5 
46. 9 
39. 9 
42. 5 
48. 7 

- 

1.41 1 .43  1 . 4 5  1 . 4 7  1.45 1.51 1 . 5 1  1 . 5 1  1 .45  1 .45  1.43 1.43 1.45 1 . 5 0  

- 
220 

66. 8 
67. 3 
44. 1 
47. 1 
44. 9 
66. 5 
45. 7 
67. 4 
41. 5 
61. 2 
37. 9 
38. 6 
32. 3 
47. 6 
3 9 . 3  
32. 0 
62. 2 
5 2 .  3 
55. 9 
44. 5 
58. 8 
54. 9 
49. 9 
5 3 . 7  
60. 4 
36. 1 
39. 6 
32. 0 
60. 1 
38. 9 
32. 7 
37. 4 
35.3 
39. 8 
44. 8 
18. 3 

2.  2 
-8. 8 

9. 8 
23. 3 
30.5 
37 .1  
42 .8  
42 .0  
39.9 
30. I 
28 .2  
25.0 
27. I 
19. 7 
17.7 
24.2 
61.9 
43.9 
42 .8  
39 .7  
53 .8  
44.9 
38.3 
40.7 
44.8 

- 
- 

230 

66. 5 
65. 5 
42. 5 
44. 8 
46. 1 
69. 8 
44. 3 
68. 6 
39. 6 
60. 1 
32.3 
35 .  0 
30. 5 
44. 5 
35. 4 
28.8 
61. 8 
49. 9 
53 .2  
44. 2 
57. 4 
53 .1  
48. 5 
53.0 
60. 6 
32. 5 
36. 6 
31.5 
60. 1 
38. 0 
31. 6 
36. 9 
33. 3 
39. 7 
44. 7 

3 .4  
-7. I 

-17. 2 
-0. 3 
14. 7 
15.1 
18.8 
40.5 
39.5 
36.6 
28.2 
21.7 
18.2 
23. I 
11.4 

9.1 
20.4 
62.0 
42.5 
40.7 
39.7 
49.0 
43.4 
36.8 
37.7 
41.6 

- 

- 

R u n  - 
240 

66. 4 
66. 9 
42. 1 
4 3 . 4  
42. 3 
66. 0 
42. 6 
66. 5 
39. 1 
60. 1 
29. 6 
3 2 . 9  
31. 1 
41. 3 
31. 6 
25. 7 
61. 3 
48. 8 
52. 5 
44. 3 
56. 1 
51. 8 
48. 0 
5 3 . 0  
60. 5 
31. 3 
36. 0 
32. 4 
60. 2 
3 9 . 0  
31. 5 
38. 6 
3 3 . 4  
40. 9 
45. 4 

4. 5 
-9. 1 

-24. 1 
-6. 4 
10 .3  
9 .7  
8 .7  

38 .5  
37.8 
35.0 
27.3 
20.0 
15.9 
22.9 

6.5 
4 . 3  

18 .5  
61.9 
41.5 
39.7 
40. 1 
48 .9  
42.4 
36.6 
36 .5  
40.3 - 

67. 2 
67. 5 
42. 7 
44. 3 
41. 8 
6 7 . 4  
44. 0 
68. 3 
41. 8 
61. 2 
30. 1 
3 5 . 4  
34. 6 
42. 3 
3 3 . 4  
28. 8 
62. 7 
50. 3 
53.7 
47. 2 
57. 0 
53. 1 
50. 9 
54. 2 
60. 6 
34. 8 
38. 9 
35. 6 
60. 7 
41. 9 
34. 8 
40. 4 
37. 2 
42. 9 
47. 0 

7. 2 
-10 .4  
-20.4 

3 . 4  
14. 8 
17.2 
13 .7  
41. 1 
41.2 
38.4 
31 .2  
24.6 
19.5 
25.5 

8 .4  
12.5 
23 .2  
62.6 
42 .6  
40.9 
43.0 
53.0 
44.0 
39.9 
39.1 
41.9 - 

Dif fe ren t i a l  Temperatures  (F) 

- 
260 

67. 4 
66.6 
46 .3  
47 .2  
47 .3  
6 9 . 8  
51.6 
69 .3  
3 9 . 8  
64 .8  
4 3 . 5  
49 .2  
4 4 . 8  
53.0 
47 .9  
4 1 . 4  
65 .8  
58.0 
6 0 . 8  
5 4 . 9  
63.2 
60 .4  
60 .2  
54.1 
61 .5  
3 4 . 4  
38 .9  
3 5 . 0  
61 .2  
41 .5  
34 .5  
37.8 
3 6 . 8  
42 .6  
46.5 

5 . 1  
-13.5 
-21.4 

2 .6  
14.7 
13.0 
10.4 
41 .4  
42 .3  
3 8 . 6  
3 0 . 9  
23.4 
18 .5  
24.7 

7. 6 
12. I 
23 .1  
62. 5 
42 .1  
4 0 . 8  
42 .2  
52 .3  
43 .2  
3 9 . 1  
39.6 
50.4 

- 

- 

- 
270 

6 8  3 
67. 7 
48 .2  
5 0 . 0  
49 .9  
6 9 . 8  
5 4 . 3  
7 0 . 0  
40 .8  
65. 8 
52 .5  
5 4 . 7  
4 3 . 0  
59 .9  
55 .4  
46. 1 
67.  I 
6 0 . 3  
6 3 . 4  
52 .7  
66.  5 
62 .9  
59 .7  
55 .8  
6 2 . 7  
3 6 . 9  
4 2 . 2  
37 .5  
62 .8  
4 4 . 8  
3 6 . 8  
41 .2  
40.  1 
4 5 . 0  
48 .5  
1 8 . 6  
-7 .4  

-13.8 
14.8 
16.6 
1 7 . 0  
1 1 . 5  
4 3 . 0  
4 5 . 7  
4 1 . 1  
33.8 
27.3 
21 .9  
28 .3  
10 .0  
20 .4  
27 .3  
6 3 . 7  
4 3 . 4  
4 1 . 3  
43 .7  
53.3 
4 4 . 3  
40 .2  
3 9 . 8  
5 4 . 7  - 

- 
280 

67  4 
68. 2 
51 .3  
51 .3  
49 .6  
6 6 . 0  
51 .3  
67. 5 
46. 7 
65. 5 
5 0 . 9  
51 .8  
3 9 . 1  
56.6 
52.0 
4 2 . 5  
65. 3 
59.4 
6 3 . 1  
4 8 . 9  
6 4 . 3  
61.0 
56.0 
59.0 
6 4 . 0  
4 6 . 6  
51 .7  
44 .9  
63. 1 
52 .3  
4 4 . 9  
46. 5 
49 .9  
50.6 
5 2 . 0  
54 .0  
13.6 
18.8 
61 .2  
31. 5 
46.0 
39.0 
50. 2 
56.9 
50.3 
4 4 . 3  
40.0 
3 5 . 7  
40.4 
25 .7  
54 .3  
4 4 . 5  
64. 5 
4 7 . 2  
45.8 
4 8 . 5  
57 .2  
48 .2  
4 6 . 3  
4 5 . 7  
53 .0  

- 

- 

290 

b7. b 
67.  1 
50. 5 
51.7 
5 2 . 3  
6 9 . 7  
50. 1 
6 9 . 6  
4 9 . 5  
6 3 . 6  
4 4 . 4  
46. 8 
3 6 . 7  
53 .1  
4 7 . 4  
3 8 . 8  
6 4 . 7  
5 7 . 1  
6 0 . 2  
4 7 . 4  
6 2 . 4  
59 .1  
53 .8  
58.6 
6 3 . 0  
4 7 . 1  
4 9 . 8  
4 1 . 5  
62.  1 
4 7 . 3  
43 .4  
44 .9  
46.  1 
46.2 
4 9 . 4  
5 3 . 1  
1 5 . 0  
17 .4  
4 7 . 3  
41.  1 
6 6 . 3  
67.  2 
51 .7  
54 .8  
5 0 . 5  
42 .4  
41 .9  
4 0 . 2  
4 3 . 5  
34.9 
5 1 . 2  
4 2 . 0  
b4.3 
4 8 . 9  
4 9 . 2  
47 .9  
59 .7  
50 .6  
4 8 . 3  
4 8 . 5  
50.0 

- 

- 

300 

6b. 4 
65. 9 
47 .7  
49 .9  
50 .0  
67 .2  
47. 5 
67. 2 
44 .4  
6 1 . 0  
4 1 . 2  
43 .7  
3 5 . 2  
50 .8  
43 .6  
3 4 . 5  
6 2 . 7  
54.0 
57 .9  
45 .9  
60. 8 
5 6 . 9  
51.9 
5 5 . 8  
62.2 
40. 9 
44 .2  
35.7 
61 .0  
42 .2  
37 .1  
40. 2 
39 .8  
42 .3  
4 6 . 5  
2 9 . 8  

4.7 
7 . 0  

27. 7 
31. 1 
41 .6  
4 6 . 5  
47. 1 
48 .3  
44 .4  
3 5 . 5  
33 .5  
31.7 
34. 2 
26 .7  
33.0 
32. 0 
63. I 
46.3 
45 .7  
4 2 . 5  
54.6 
47 .2  
41 .7  
44.2 
4 7 . 5  

- 310 

65. 5 
6 4 . 4  
46 .9  
47 .1  
46. I 
65 .3  
45 .4  
66. 1 
41 .6  
61 .0  
37.2 
39.4 
33.0 
46 .8  
38 .8  
31.3 
61. 5 
51 .9  
56.0 
44 .8  
58.5 
54. 5 
50. 0 
53.6 
60.4 
3 5 . 5  
39 .6  
33.1 
59 .9  
39 .7  
33.2 
38 .4  
35 .5  
40. 7 
45.1 
11 .6  
-5.4 
-3.6 
13.4 
2 0 . 1  
22 .8  
25. 5 
41 .3  
42. 2 
39 .0  
30.3 
27.2 
23. 5 
27.3 
15.7 
20.4 
25 .7  
61 .8  
43 .5  
42.2 
4 0 . 4  
5 2 . 2  
44.7 
38.4 
39 .8  
44 .4  

- 7 7  - 
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T e s t  D a t a  in D e g r e e s  F - Tes t  R u n s  54 T h r o u g h  36 (Con t )  

- 
3bO 

R u n  54  ( I A )  - 
4 5 0  

- 
3 i O  - 
1.n. I 
66 .  6 
47. 0 

47. 1, 

4n. I 
71. 4 
i l .  7 

41. t>  

u5. I 
45. 3 

45. I 
55. (I 
49. 4 
41. '1 
u5 9 
58. 5 
01. I 
55. 3 
64. 1 
01. 0 
0 0 .  7 
55. 7 
6 2 .  8 
38. L 
42. 4 
30. I 
OL. I 
42. 9 
30. 4 

39 .2  
43 0 
47. 4 
25. 3 
- 4 .  I 
.q. (1 
I". 7 
2 3  4 
34 4 
3 1 .  1 
4 4  7 
40. 3 
42. 5 
3 3 .  3 
2 9 .  0 
25. 4 
30. i 
1 5 ,  H 
2 3 .  u 
28 .  7 

43.  5 
42. 3 
43.  I 
55. 4 
45, 2 
40. 7 
41. I 
5 I . O  

70. I 

5 0 .  n 

34.  n 

"3 .  n 

- 

- 
390 

- 
410 

6 6 .  6 
66. 4 
43. 9 

46. 1 
6 H .  2 

- 

46. n 

4x. I 
m. 5 
3H. 0 
60. 9 
41,. 5 
44. 5 
33. 7 
54. 8 
47. 4 
37. 7 
b2 .  L 
54. 4 
59. 8 
44. 8 
62. 6 
57. 7 
52. 0 
51. 9 
59. 7 
28. 9 
34. 7 
32. 0 
59 .7  
38. 1 
30. 9 
37. 4 
32. 5 
40. 0 
44. 9 

-12.  I 
- 2 7 . 5  
-2b.  4 
-7 n 

b .  6 
- 1 .  3 
-5. 0 
3b. 2 
37. 4 
3 3 .  9 
L b .  5 
17 .  7 
12. 3 
13.9  
- 2 .  3 

2 .  7 
18.3 
01. 5 
411, 0 

40 .  0 
5 0 .  7 
41). '? 

35. 4 

3tI.  7 
i<?. 4 

I n .  0 

- 
420 

6 6 .  L 
65. 0 
43. 4 
45. 4 
46. 6 
69. 6 
47. I 
68. 5 
39. 4 
60. 0 
40. 9 
40. 7 
33. 7 
51. 3 
43. 4 
35.2 
61. 7 
52. L 
57. 3 
44. 9 
60. 6 
5 5 . 9  
50. 9 
53. 9 
60. 7 
34.9 
40. 3 
35. 2 
60. 7 
45. 2 
35. 9 
39. 8 
40. 0 
45. 3 
47. 9 

- 1 0 . 2  
-23.  I 

0. 7 
1 3 . 0  
18. 1 
10. 5 
41. 7 
42. 6 
39. b 
33.  I 
2 3 .  9 

2 5 ,  4 
5. 7 
7. I 

2 0 .  0 
01 .  9 
40. d 
38. i 
42. L 
50. '1 

4 1 . 2  
37. r >  

3H. 5 
40 7 

- 

17.  n 

i n .  I 

- 

- 
430 

6 6 .  8 

65. 8 
47. 5 
48 .2  
48. H 
h9. 6 
4H. 7 
69. 1 
45. 2 
61. 7 
4 1 . 9  
43 .6  
39. 7 
51.H . 
44. 3 

u 3 .  0 
54 .7  
59. 6 
49. 5 
62. 0 
57. 9 
54. 7 
56. 5 
61. 3 
42. I 
43. 9 
40. 7 
60. 9 
46. 1 
41. 2 
44. 1 
43. 1 
45. 5 
48. 6 

- 

38. n 

17. n 
-10 .  n 
-14.2 

15. I 
28. 0 
37. 7 

40. 5 
45. 4 
44. b 

39. 3 
34. 3 
30. 5 
3 3 . 2  
17. 2 
2 3 .  0 
29. 5 
bL. 

44. 0 

4 7 .  4 
i o .  u 
i h .  7 
45 .  7 
4 3 . 0  
48 3 

33. n 

4.1, 0 

- 
440 

67. 7 
66. I 
48. 6 
45. 9 
51. 6 
70. 8 
52 .4  
69. 4 
42. 0 
64. 5 
50. H 
52. 8 
4 2 . 9  
59. 0 
5 2 . 9  
44. L 
65. L 
57. 6 
61. 3 
5L. 2 
65. 7 
60. 9 
5H. 3 
55 .4  
6L. I 

41. 2 
36. 0 
61. 6 
42. 3 
36. 6 
39. 6 

43. 0 
46. 9 
12 .5  

- 1 2 . 9  
-16 .  0 

9. 4 
22. L 
25. 7 
24. L 
44. L 
44. 4 
41. 4 
33. 8 

- 

38. o 

38. 9 

28. 9 
24. n 
28. x 
13. 0 
i n .  2 
20,  4 
63 .  3 
43 .  5 
42. 4 
42. 9 
54 .  5 
44. n 
40. t l  

41. 5 
5 3 .  L - 

I L'L,pl<. r x 

A I - I I1 
4 1 - 1 1  
4 1 - I L  
A I - I 3  

- 
400 320 330 340 3 7 0  3no 

07. 4 
66. 4 
49. 7 
5 0  '1 
51. I 
67. 9 
5 3 . 8  
07. 5 
41. 9 
65. 3 
5i>. H 
57. 9 
43. 3 
62. 5 

46. 7 
65. 0 

61. 5 
51. 0 
66. H 
61. 5 
57. 0 
55. b 
62. 8 
37.9 
41. 9 
36. 7 
61 .8  
43. 9 
36. 6 
40. 7 
39. 6 
44. 6 

22. 3 
-5. 7 

- I O .  3 
15 .8  
19. 7 
23. 4 
2 1 .  4 
44. 4 
45. 1 
41. L 
3 3 .  Y 
27. 3 
24. 0 
29. 7 
14. 3 
LO. 0 
2 0 .  7 
0 3 .  5 
4 3 .  5 
42. 3 
43.  0 
50. 9 
44. 0 
40. I 
40.  5 
54. 9 

57. t i  

58. 4 

48. o 

- 
- 

17.  0 

'5 ? 
i 3 . n  

- 

34.5 
14. M 
42. 5 
44. (> 

43. 6 
b4. 5 
43. 3 
r>5. I 
14,  3 
i t ) .  3 
3 2 ,  1 
35. 7 
3 1 . 7  
43. 0 
3 4 .  4 

uo. I 
49. 4 
5 3 .  I 

5 0 . 2  
5 2 . 3  

51. 9 
59. 5 
31. o 
3 b .  I 
31.  x 
5d. 7 

3 1 . 2  
3" 7 
3 3 . 2  

4 4 .  I 
- 2  0 
I 4  4 
1 3  4 
L I> 

I2 n 
0 (1 

10 5 
3s u 
39 2 
35 7 

.'I L 
I C I .  3 

7 ;  
I:. 4 
L i  I8 
0 0 .  u 

11. 3 

27.  ti 

43. n 

4n. L 

38. o 

3 ~ .  n 

3 - ,. _ ,  

2 2  

6 5 . 7  
04 .  I 
42. 0 
42. I 
42. 7 
,, 5 I1 

41. H 
65.  I 

58 .4  
ZX.  I 
3 3 .  I 
30. X 
39. a 
31. I 
24. 9 
59. 5 
47. 4 
5 1 .  0 
43.  0 
54. b 

50 .  5 
4 u .  < I  

51. 9 
59. I 
32. 0 
37. 5 
3 3 .  9 

41. L 
3 2 .  4 

35. 4 

42 .  2 
45. 3 
- 4  7 

- 1 0 . 2  
- 2 2 .  3 

- 5  L 
-0 7 

. I  1' 

3s. L 
39. 3 
3 5 .  7 
> il 2 

LO. <> 
13.  u 
?I. ' 

3 .  i 
5 .  a 

19. I 
"0.  2 
40. I 
3 8 . 0  
3 0 .  0 

10. 7 
3 5 .  3 
35.1 
3s. 0 

in. 4 

58. 5 

38. I 

2 0  

*10. , 

- 

6 7 . 0  
68. 0 
43 .4  
4 3. D 

4 1 . 9  
u u .  3 
37. 3 
r!7. 6 
43. L 
h l .  7 

1 5 .  3 
3 3 . 0  
10. 7 
31 7 
Lb. 3 
b L  4 
4Y. 7 
53. L 
4 5 . 7  
5 0 . 0  
5 2 .  L 
49.  L 
55. 8 
0 2 . 0  
37.  4 

2n. 9 

40. 8 
311. I 
6 1 . 2  
4 3 . 8  
37 .9  
1 3 . 0  
3q. M 
44. 2 

20.5 
- 2 .  D 

- 7 . 4  
2 2  b 

I 5  4 

2 3  L 
14. 7 
I 3  4 
44 .  4 
40 .  3 
35 .  I 
Lo 0 
L I .  7 
3 1 . L  
1 i .  3 
2 3 .  I 
29. * 
,,3. 4 
43 .  i )  

42,  1 
44.  q 

i l .  3 
4 4 . 8  
42 .  I 
3 0 . 8  

4n.  o 

i o .  0 - 

68. 2 
69. 3 
50. 0 
51 .6  
i l l .  5 
07. H 
i c , .  3 
00.  I 
42. 9 
b o .  4 
56. 3 
57. 7 
45. 3 
112.0 
57.  1 
47. 7 
bb. 4 
0 2 .  H 
(10.1 
54. 4 
on.  3 
64. 8 
"1 .9  
5b. 7 
63. 8 
39. 9 
44. 7 
3 8 . 2  
0 2 . 8  
46 .0  
38. 1 
42. 3 
42 .0  
46. 0 
49. 2 
LO. 0 
- 5 . 8  
-n .  4 
I O .  n 
2 3 .  0 
Zb. 4 
25 .  h 

4b. 0 
4H. I 
43.  i 
3 , ) .  I 
311. 1 
Lo. 8 
30.  7 
I".  9 
14. 0 
2Y. 0 
04. 5 
44. 8 
43.  I 

53 .  0 
45. I 
41 2 
4L 4 
5 7 .  0 

44. n 

- 

67. 0 
65. 4 
51.6 
52. 2 
53. 5 
70. 2 
53. b 
69. 4 
47. 5 
63. 4 
51. 3 
50. 9 

58. 6 
53. 7 
44. 4 
b4. 4 
59. 4 
63. L 
49. 3 
64. 9 
61. 5 
5 6 .  b 

39. n 

5n. 3 
62 .5  
46. 5 
48. 9 
45. 5 
6 2 . 0  
52. 1 
45. 6 
47. b 

49. 4 
50. 5 
52. 3 
22. 3 
-5 .2  

- 10. 9 
1 3 .  i 
29. 7 

2 3 .  t> 

49. 3 

2n. 9 

48. n 
4 8 . 6  
44. 0 

39. 0 
34. i 
35. 9 
LL. 4 
L4. 4 
2 d  h 

"4. 1 
4 7 .  0 

40. 3 
4q. 7 
55, 7 
4 8 . 8  
47. 3 
4 4  c >  

5 2 .  '1 

66. 6 
66. 9 
50. 8 
52. I 
5 1 . u  
65. 9 
4H. 6 
66. 6 
48. 6 
62. 3 
44. i> 
44. 9 
35. 9 
53.2 

37. 0 
b2. 8 
56.2 
60. 6 
46. 2 
61 .9  
58.5 
53. 1 
57. 9 
62. 4 
44. 7 
45. 9 
42. 6 
61. 4 
47. 7 
43. 4 
45. 5 
45.2 
47. 1 
50. 1 
20. 6 
- 0 .  4 
-4. 0 
23 .  3 
30. 5 
40. 0 
35. 0 
49. 0 
48.2 
40. 5 
42. 0 
35. 7 
3 3 . 2  
3 7 . 2  
24. 1 
30. 9 

3 3 .  I 
0 3  4 
4 7 .  D 

47. 0 

54. 3 
48. 7 
47.0 
45. 4 
48.5 

4n. 2 

- 

b6. L 
65. 3 
47. 0 

50. 0 
67. 4 
47. 3 
67. I 
42. 7 
62. 6 
42. I 
45. 7 
34. 1 
51. 6 
44. 8 
34. 4 
b2. 9 
5 6 . 4  

45. 4 
0 1 . 8  

52. 3 
54. 5 
61. 2 
37. 1 
40. 1 
35. 2 
60. 3 
41. 1 
36. 0 
39. 8 
37. 6 
41. 7 
46. 0 

6. 1 
- 1 4 . 5  
- 1 1 . 4  

10. 5 
21. 2 
22. 1 
21. 1 
43. 2 
43. 3 
40. 4 
33. 3 
27 .  5 
24. 1 
L H .  L 
13. 9 
19. 0 
L o .  3 
0 2 .  I 
43. 7 
4 2 . 9  
42.  4 
53. 0 
44  9 
40. t> 

41. D 

48. 9 

58. n 

58. 5 

48 5 - 

66. 2 
65. 7 
45. 5 
47. 2 
46. I >  
0 5  9 
48. L 
6b. 2 
39. 7 
6 1 . 2  

48. 5 
34. 4 
55. H 
48. H 
36. 9 
u1 .9  
56. 1 
60. 4 
45. 3 
63. 8 
5 9 . 0  
53.0 
52. 8 
60. 6 
32. 4 
36. 7 
32. 7 
59 .8  
39.0 
32. 3 

33. 9 
40. 6 
45. 2 
-4. 7 

- 2 1 . 5  
-18 .  b 

0. 4 
12.0  
9. 1 
7. 5 

39. 3 
39. 4 
3b. I 
2 8 .  4 
LI. 0 
17. 0 
LL. i 

5. H 
9. 3 

2 1 . 4  
0 1 . 0  

41. . I  

40. I 
40. 3 
48. I 
42.  1 
3 7 .  I 
3 :  '1 

40 4 

4n. 0 

38. o 

- 

A I - L H  
:\I - 30 
\ I - J I  
.\L - I O  
\ L - I 1  

A L - I L  
A - I 3  
.AL-LH 
A L - 3 0  
A 2  - 3 I 
B I - 9  
UI - IO  
B I - l I  
B I - 1 2  
B l - I 3  
B l - I 4  
B l - 1 5  
B l - l o  
8 1 - 1 7  
BI - IH  
B I L l ~ 1  
R I - 2 0  

- 78 - 



T 2 - E  14.66 13.93 13.87 15 .03  1 9 . 1 4  18 .58  21.30 22 .50  17 .84  1 6 . 4 0  21.02 23.72 20.56 
16 .05  1 6 . 2 9  13 .41  14 .94  23 .67  18 .36  20.32 20 .79  15.03 16. 56 1 9 . 8 7  23 .30  16 .03  I , - T ,  

T?-TL. 19.87 16.32 19 .74  21.51 19 .21  23.52 27. 1 9  29 .44  25. 75 22 .24  27.23 28. 90 29.51 

-. 16 .18  17.24 
17 .69  1 7 . 4 2  
21.62 23.48 

\v I 200 200 200 200 200 200 200 200 200 200 200 200 200 
>,\ 2 184 181 180 180 186 183  179 183  185  183 182 181 185 
\v j 91 89 93 93 96 97  90 97 97 90 91 96 96 
w 7 IO2 103 103 102 103 96  95 102 100 102 102 99 96 

200 200 
180 184 

90 96 
104 104 

P 2 - P 3  1.44 1.40 1.42 1 .42  1 . 4 0  1.39 1 . 4 0  1. 40  1. 35 1. 3 5  1. 3 5  1. 40 1. 35 1. 35 1. 35 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

T e s t  Data in  D e g r e e s  F - Test  Runs 54  Through 5 6  (Zontj  

Elapsed Time (Minutes) 

Run 54 (1A) R u n  55 ( I B )  Run  56 (1C)  - 
180 

'hc rmoc ouple 
N,,. 

- 
480 - 
66. 1 
65. 3 
52. 5 
53.7 
55. 2 
69. 0 
53 .4  
68. 0 
47. 3 
64. 6 
50. 5 
53.0 
44. 6 
57 .6  
52. 8 
45. 2 
64. 9 
59 .4  
61. 1 
52. 9 
64. 2 
61. 7 
59. 0 
57. 6 
62. 8 
48. 0 
49. 8 
38. 9 
61. 4 
4 5 . 4  
41. 1 
41. 7 
44. 7 
44. 3 
47. 6 
45. 2 
21. 6 
18. 2 
38. 8 
49. 9 
87. 3 
95. 7 
51. 9 
52. 9 
50. 4 
40. 6 
45. 8 
45. 9 
39. 8 
41. 9 
44. 8 
37. 6 
63. 5 
49. 5 
48. 5 
44. 3 
58.4 
50. 7 
44. 8 
47. 6 
54. 0 - 

- 
1 9  

70. 9 
70. 0 
49 .  5 
52. 1 
52. 3 
73. 1 
47. 1 
72. 0 
52. 3 
64. 7 
41 .8  
4 3 . 5  
33.0 
52. 5 
44. 4 
35. 0 
6 6 . 3  
53. 6 
5 6 . 8  
45 .0  
62. 7 
57.0 
51. 2 
61 .4  
64. 9 
52. 5 
51.4 
41. 9 
64. 4 
48. 1 
44 .4  
45. 9 
47. 3 
47 .0  
50. 6 
65. 3 
40. 0 
10.1 
27. 9 
53. 7 
85. 8 
99. 6 
56. 8 
51. 1 
5 3 . 0  
44. 0 
50. 6 
50. 6 
48. 2 
52. 7 
3 7 . 7  
33 .9  
66. 7 
54 .3  
54. 5 
48. 9 
63. 5 
56.  2 
51. 0 
51 .2  
46. 9 

- 

- 

- 
112 - 
71. 9 
70. 3 
49. 4 
51. 5 
52. 7 
74. 8 
52. 5 
73 .4  
4 4 . 4  
66. 3 
48. 2 
48. 0 
38. 4 
57. 9 
50. 3 
40. 6 
67. 5 
59. 3 
63. 4 
49. 6 
66. 4 
62. 2 
56. 3 
58. 0 
65. 9 
37. 9 
42. 3 
35. 6 
65. 0 
42. 6 
36. 1 
40. 9 
38 .4  
44. 0 
49. 1 
13. 1 

5. 1 
0 .2  

13. 1 
21. 5 
24. 6 
31. 6 
4 5 . 8  
46. 3 
42. 1 
32. 8 
27. 8 
24. 5 
28. 7 
20. 0 
21. 6 
27. 8 
67. 2 
47. 6 
46. 1 
43. 6 
54. 1 
48. 7 
41. 3 
52. 3 
75. 9 - 

- 
460 - 
67. 5 
68. 0 
51. 4 
51. 8 
49. 8 
66. 0 
51. 5 
67. 4 
47. 4 
64. 1 
53. 8 
52. 5 
39. 7 
59. 4 
53.4 
43. 8 
64. 0 
56. 2 
59. 8 
48. 0 
64. 3 
58. 9 
54. 6 
59. 1 
63. 8 
48. 1 
52. 0 
45. 1 
62. 9 
52. 3 
45. 3 
49. 0 
50. 3 
50. 8 
52. 2 
68. 7 
24. 5 
19. 4 
58. 5 
37. 3 
67. 8 
(?2. 8 
52. 2 
56. 2 
50. 3 
44. 7 
41. 9 
40. 1 
44. 3 
33. 0 

53. 1 
43.7 
I 4  9 
49. 2 
4b. 8 
49. 3 
55. I 
49, 5 
17. 2 
45 .  6 
51. 9 - 

- 
2 - 

65. 9 
64. 8 
51.4 
53. 1 
54. 9 
69. 3 
53 .3  
68. 1 
46. 1 
63. 5 
50 .3  
52. 3 
43 .2  
57. 6 
52. 7 
44 .6  
64. 3 
58.0 
5 9 . 9  
51. 8 
63. 8 
60. 6 
57. 5 
56. 8 
62. 2 
47. 2 
49. 5 
38. 0 
61. 2 
45 .4  
40. 1 
41. 0 
44 .4  
44. 2 
47. 4 
49. 2 
26.6 
14. 8 
32. 8 
49. 1 
86. 5 
96. 1 
51. 3 
52. 2 
49. 9 
39 .8  
45. 2 
45. 2 
38 .3  
4 1 . 2  
40. 6 
35. 0 
63. I 
49. 3 
47. 5 
43.3 
57. 2 
49. 9 
43 .3  
47. 1 
53. 5 - 

- 
10 - 

71. 2 
70. 9 
50.4 
52. 7 
50. 1 
71. 0 
51. 8 
71. 8 
47. 5 
68. 4 
51. 9 
55. 0 
42. 2 
59. 6 
54. 6 
43. 7 
68. 3 
61. 1 
63. 0 
52. 0 
66. 6 
62. 9 
58. 5 
58. 9 
64. 7 
44. 9 
45, 8 
37. 5 
64. 1 
44. 2 
3 9 . 0  
43. 2 
41. 9 
44. 5 
49. 0 
36. 9 
24. 2 
-0. 3 
13. 9 
3 6 . 6  
51.3 
64. 1 
51. 2 
46. 8 
46.4 
37.8 
37. 9 
36. 7 
3 7 . 9  
37. 9 
25. 1 
28. 7 
66. 1 
51. 2 
50. 6 
4 4 . 8  
57. 2 
52. 1 
45. 1 
46. 9 
53. 2 - 

- 
30 

- 
50 - 

71. 7 
72. 2 
46. 5 
47. 0 
46. 3 
71. 2 
50. 4 
72. 3 
41. 8 
66. 1 
4 3 . 4  
46. 0 
42. 5 
53. 1 
45. 3 
39. 6 
67. 1 
57. 7 
61. 9 
52. 8 
64. 3 
60. 4 
58. 1 
56. 1 
64. 2 
32. 3 
37. 7 
35. 7 
64. 0 
41. 9 
3 3 . 8  
41. 4 
35. 7 
44. 2 
49. 1 
- 7 . 4  

.15. 4 

.29. 5 

.12. 8 
8. 2 
2. 0 

-0. 4 
3 9 . 7  
3 9 . 3  
36. 6 
29. 4 
20. 2 
14. 9 
22.4 

2.  3 
0. 8 

19. 2 
65. 8 
43. 6 
41. 8 
43. 6 
53. 7 
44. 9 
39. b 
38. 3 
49. 7 - 

- 
70 

- 
90 

- 
130 - 
72. 0 
71. 2 
46. 4 
49. 5 
48. 6 
74.3 
48. 9 
73. 9 
42. 5 
65. 1 
37. 8 
40. 0 
35. 7 
49. 8 
40. 9 
33.7 
66. 8 
55. 1 
58. 7 
4 8 . 8  
62. 7 
58. 4 
53. 5 
56. 5 
65. I 
32. 5 
38. 2 
34. 8 
64. 9 
41. 3 
34. 1 
40. 2 
35. 3 
43. 6 
49. 9 
-7. 1 

-12 .7  
-17. 1 

- 3 . 8  
10. 1 
4. 1 
4 . 9  

41. 0 
41. 9 
37. 6 
29. 6 
20. 3 
15. 0 
22. 3 
4.  6 
6.  8 

21.8 
6 6 . 6  
44. 8 
42. 7 
43. 6 
54. 1 
45. 6 
39. 7 
40. 8 
47. 4 - 

- 
150 - 
71. 4 
69. 6 
48 .4  
49. 2 
50. 4 
74. 2 
55. 0 
73 .0  
41. 2 
68. 5 
54. 0 
56. 4 
47. 0 
62. 4 
56. 3 
47. 0 
68. 8 
63. 2 
67. 5 
56. 6 
69. 5 
65. 8 
63. 8 
56. 4 
65. 2 
31. 9 
38 .3  
3 6 . 4  
64. 8 
4 3 . 0  
34. 9 
42. 0 
36. 2 
45. 1 
49. 9 
-9. 0 

. 21 .5  

.25. 8 
-5. 9 

7 . 5  
0. 8 

-4. 3 
39. 8 
41. 2 
36. 4 
30. 0 
19. 3 
14. 0 
22. 9 
- 0 . 2  
4 . 4  

21.7 
65. 0 
4 3 . 2  
41. 0 
44. 5 
51. 1 
4 4 . 1  
39. 6 
38. 6 
56. 2 - 

- 
170  - 
70. 8 
69. 6 
53. 7 
54. 6 
54. 2 
72. 2 
54. 5 
7 1 . 3  
48. 7 
66. 8 
51. 2 
51. 1 
43. 0 
59. 3 
52. 0 
43. 6 
67. 0 
61. 0 
64. 9 
52. 1 
66. 5 
63. 4 
58. 8 
6 1 . 4  
6 7 . 4  
46. 1 
51. 1 
46. 8 
66. 2 
53. 3 
46. 3 
50. 7 
50. 2 
52. 6 
54. 6 
3 8 . 4  

3. 9 
14. 5 
55. 1 
27. 6 
39. 5 
30. 7 
50. 0 
55. 9 
49. 9 
44. 2 
3 7 . 5  
3 3 . 2  
38. 5 
1 9 . 4  
49. 0 
44. 1 
68. 5 
49. 3 
46. 5 
51. 9 
58. 8 
50. 2 
48. 6 
47. 9 
55. 1 - 

470 - 
66. 6 
64. 4 
50. 7 
53. 3 
54. 5 
69. 4 
50. 3 
68. 5 
52. 3 
64. 1 
49. 7 
50. 2 
41. 4 
57. 5 
50. 8 
42. 9 
64. 1 
56. 3 
59. 9 
49. 3 
63. 6 
59. 0 
55. 7 
60. 8 
64. 6 
53. 2 
54. 9 
45. 9 
62. 9 
51. 2 
48. 3 
48. 2 
51. 2 
49. 4 
51. 9 
64. 9 
26. 1 
27. 3 
60. 1 
53. 7 
90. 4 
94. 0 
57. 4 
59. 8 
55. 2 
48. 6 
50.4 
50. 8 
50. 2 
48. 1 
61. 9 
4 8 . 4  
65. 4 
52. 9 
52. 6 
51. 6 
60. 4 
53 .9  
52. 6 
51. 8 
50. 5 - 

70. 2 
69. 6 
48. 4 
49. 9 
51.3 
71. 1 
50. 6 
IO. 6 
4 3 . 0  
64. 8 
44. 8 
45. 2 
38. 1 
54. 2 
46. 5 
37. 9 
65. 6 
56. 5 
60. 4 
48. 7 
63. 6 
59. 6 
54. 4 
56. 6 
64. 4 
35. 5 
38. 9 
34. 9 
63. 8 
41. 3 
34. 7 
40. 6 
36. 2 
4 3 . 4  
48. 4 

3. 8 
-0. 1 
16. 4 
-3. 6 
16. 1 
15. 8 
20. 4 
46. 4 
41. 3 
38. 7 
30. 7 
23. 9 
20. 1 
26. 3 
14. 7 
8. 5 

21.8 
65. 8 
46. 5 
45. 0 
43 .3  
52. 9 
4 7 . 4  
40. 7 
41. 2 
49. 5 - 

72. 4 
72. 8 
52. 8 
54. 2 
50. 0 
71. 1 
57.6 
72. 6 
45. 8 
69. 7 
57. 3 
57. 6 
44. 6 
62. 9 
58. 1 
48. 3 
69. 6 
65. 0 
68. 1 
54. 0 
69. 5 
66 .6  
61. 6 
59. 8 
65. 9 
40. 7 
44. 0 
41. 3 
65. 7 
47. 9 
40. 5 
46. 2 
43. 1 
48. 7 
52. 1 
41. 3 
12 .9  

-20.3 
7. 0 

22. 1 
41. 7 
35. 0 
47. 1 
44. 8 
43. 3 
37. 2 
30. 8 
26. 7 
36. 0 
17. 5 
14. 6 
26. 5 
67. 6 
46. 1 
45. 2 
48. 0 
56. 9 
47. 6 
44. 8 
42. 8 
5 8 . 4  - 

72. 6 
72. 6 
53 .7  
53. 2 
53. 1 
72. 5 
55. 7 
7 3 . 4  
50. 2 
68, 1 
50. 7 
51. 5 
4 5 . 4  
59. 0 
52. 3 
46. 1 
69. 2 
64. 0 
67. 5 
55. 6 
68. 3 
65. 9 
62. 7 
61. 4 
67. 0 
49. 2 
52. 5 
40. 0 
65. 9 
47. 2 
42. 0 
44. 6 
46. 0 
46. 8 
50. 9 
64. 2 
32. 7 
2 1 . 8  
51. 7 
48. 2 
80. 9 
91. 0 
54. 9 
57. 9 
52. 8 
40. 8 
45. 8 
45. 2 
45. 0 
44. 8 
55. 7 
44. 9 
68. 5 
52. 2 
51. 2 
47. 4 
62. 9 
53. 6 
47. 1 
50. 3 
55. 9 - 

71. 4 
69. 9 
52. 3 
53. 0 
54. 2 
74. 1 
53. 7 
7 3 . 0  
48. 8 
66. 6 
49. 0 
50. 1 
43. 0 
58. 9 
51. 3 
43. 6 
67. 6 
61. 0 
64. 6 
52. 9 
66. 6 
63. 6 
59. 7 
60. 9 
66.  7 
45. 6 
49. 5 
41. 2 
65. 2 
47. 2 
42. 5 
45. 3 
44. 8 
47. 2 
51. 2 
71. 8 
27. 3 
15.4 
46. 3 
38. 2 
77. 2 
74. 7 
51. 9 
55. 0 
48. 8 
40. 5 
3 9 . 0  
37. 9 
45. 8 
33 .4  
48. 3 
42. 6 
67. 7 
48. 9 
47. 9 
48. 0 
57. 8 
50. 3 
46. 9 
47. 3 
53. 9 - 

3A 
4 
5 
6 
7 
8 
A1-10 
A l - 1 1  
A l - 1 2  
A1-13 
A1-28  
A I - 3 0  
A1-31 
A2-10 
A2-11 
A2-12 
A2-13  
A2-28  
A 2 - 3 0  
A2-31 
B1-9  
B1-10 
B I - 1 1  
B1-12  
B l - 1 3  
B I - 1 4  
B1-15 
BI -1 , .  
B1-17  
RI-1H 
B l - 1 9  
R l - 2 0  
B I - 2 1  
B1-22  
B I - 2 3  
5 1 - 2 4  
131-25 
B1-Zc, 
731-27 
B I - 2 8  
B I - 2 9  
B l - 3 0  
5 1 - 3 1  
5 1 - 3 2  
B I - 3 3  
R 1 - 3 4  
B i - 3 5  
51-3,. 
B l - 3 7  
732.10 
B2-11  
B L - I 2  
BL-13 
5 2 - 2 s  
B 2 - 3 0  
B2-31  
h 3  
s i  

- 7 9  - 
SID-66-796 



Test  Data  in Degrees F - Test Runs 5 7  Through 2 8  
~ ~~ 

Elapsed  T i m e  (Minutes)  ‘ I  
Run 57 (ID) 1 - 

50 

67. 5 
66. 4 

- 
‘ 38. z 

68. 3 
1;: ; 
41.4  
68. 1 
38.0  
58. 3 
15. 4 
25. 2 
29. 3 
29. 1 
22 .5  
20. 0 
60. 5 
44. 0 

44. 6 
52. a 
47. 1 
50. 1 

21. 9 

47. 2 

qf.  3 

58 .4  

3 . 4  
5 9 .  0 
37. 6 
30. 8 
%. 4 
30. 4 
go. 2 
&I. b 

4 9 . 7  
-64 .8  
-66 .2  
-28 .6  

?I. 9 

-4. 1 
- 2 1 . 1  
-40.8 

q9. 4 
31. 5 
27. 1 
25. 2 

9 . 9  
1. 3 

14. 6 

-15 .1  
12. 5 
60. 5 

19.  8 

- 1 9 . 7  

33. i 
40. 2 
42. 3 - 

T h e r m o -  
couple  

No. 

Run 58 ( 2  - 
70 

- 
117 

- 
40 

65. 9 
6 6 . 0  

39. 7 
39. 0 
66. 2 
40. 1 
66. 7 
35. 7 
59 .2  
17. 6 
27. 7 
29. 9 
32. 4 
23. 2 
18. 3 
60. 7 
45 .0  
48 .4  
44. 3 
53. 2 
48. 8 
46. 1 
50. 8 
59. 7 
21. 5 
29. 9 
32. 1 
59. 7 
37. 3 

37. 8 
28. 9 
40. 7 
45. 3 

-38. 4 
-69 .9  
-68. 5 
- 3 3 . 3  

-9. 1 
-29 .2  
-48 .8  

29. 5 
31. 1 
27. 0 
21. 9 

6. 4 
-0. 2 
12. 0 

- 2 4 . 1  
-14 .2  

10. 5 
61. 2 
34. 4 
31. 
39. 9 
42. 5 

- 

w.4 

2 8 . 1  

- 
10 
- 
30 
- 
50 

- 
94 

_- 
l o  
- 

20 
- 

30 
- 

60 

83. 5 
83. 0 
53. 5 
54. 6 
52. 0 
83. 2 
55. 9 
83. 9 
49. 7 
76. 0 
53. 3 
53. 0 
41. 0 
64. 1 
55. 3 
44. 0 
77. 5 
65. 4 
68. 0 
54. 1 
73. 0 
68. 7 
60. 8 
67. 1 
74. 6 
48. 9 
52. 1 
38. 8 
73. 7 
47. 1 
41. 2 
45. 3 
44. 3 
48. 2 
54. 5 
50. 9 
21. 1 

5. 4 
23. 9 
41. 4 
65. 6 
75. 5 
57.2 
55. 8 
53.1 
39. 3 
41.8 
39. 9 
41. 9 
36.8 
32. 2 
34. 3 
76. 4 
54. 5 
53. 2 
48.4 
65.2 

83. 9 
84. 1 
55. 6 
56. 1 
54. 3 
83. 4 
56. 4 
84. 5 
51. 0 
76. 5 
45 .8  
48 .2  
43.2 
58.4 
48. 9 
40. 6 
78. 3 
63. 6 
66. 4 
57. 1 
71 .5  
67. 2 
61. 1 
67. 9 
76. 0 
44. 8 
49. 0 
43. 8 
75. 8 
51. 0 
43. 6 
49. 9 
45. 6 
52. 9 
58 .9  
11.2 

0 
-11. 6 

2. 7 
24. 5 
24. 5 
28. 9 
53. 4 
51. 9 
49. 5 
40. 0 
32. 5 
28. 3 
33. 6 
19. 9 
15. 9 
29. 5 
77. 9 
54. 9 
53. 7 
52. 9 
63. 9 

83. 5 
81. 3 
54. 5 
54.0 
56. 9 
85. 7 
55. 0 
84 .  4 
52. 5 
75. 5 
39. 8 
45. 9 
45. 1 
54. 3 
44 .8  
37. 3 
76 .7  
61. 3 
64. 5 
58 .2  
69. 9 
65. 4 
61. 1 
68. 5 
76. 7 
44. 9 
50. 1 
46. 9 
76. 2 
54. 1 
45. 8 
53 .2  
48. 1 
55. 7 
60. 6 
1 2 . 5  
-5 .1  
12 .9  
10. 1 
2 1 . 2  
21 .9  
18. 5 
52. 2 
52. 9 
49 .4  
41 .1  
33. 1 
27. 5 
34 .8  
i 4 .  5 
20. 4 
33. 0 
78. 1 
54. 6 
52. 2 
55. 3 
66. 2 

83. 7 
81. 8 
$0. 6 
58. 9 
61. 4 
83. 1 
65. 9 
83. 1 
52. 8 
79.0 
62. 3 
65. 0 
55.4 
70. 2 
64. 3 
54. 6 
79. 6 
72. 3 
75. 3 
65. 8 
78. 7 
75. 3 
72. 1 
68. 8 
77. 0 
46. 2 
52. 1 
47. 8 
76. 5 
55. 3 
46. 7 
53. 7 
49. 9 
56. 4 
60. 8 
17. 0 
-6. 6 
-6. 9 
21 .4  
23. 1 
20 .2  
15. 3 
52. 9 
56. 1 
51. 3 
42.6 
34. 8 
28. 9 

14. 6 
27. 6 
36. 8 

54. 5 
52. 3 
55. 1 
66. 5 

26. 1 

7 8 . 4  

83. 7 
82. 1 
62. 6 
61. 5 
62. 7 
83. 4 
60. 3 
83. 4 
61. 3 
77. 4 
55. 6 
56. 7 
47 .8  
65. 4 
57. 3 
47. 6 
78. 4 
68. 0 
72. 4 
59 .2  
75. 8 
71. 3 
65. 5 
73. 2 
78. 1 
58. 5 
60. 3 
53. 2 
77. 1 
59. 6 
54. 7 
57. 9 
57. 3 
58. 7 
62. 8 
58. 8 
19. 7 
14. 0 
38. 4 
48. 9 
71. 8 
70. 8 
63. 5 
62. 7 
61. 1 
53. 0 
51. 8 
49. 4 
54. 0 
41. 8 
47. 1 
45. 7 
79. 3 
60. 2 
61.  1 
60. 3 
74. 0 
- 

83. 7 
81. 4 

56.,7 
59 .2  
85. 9 
57. 3 
84. 7 
53 .4  
76.0 
46. 6 
49 .5  
44. 5 
59. 6 
50. 6 
41. 6 
77. 5 
63. 0 
67. 0 
57. 7 
72. 2 
67. 3 
61. 9 
68. 5 
76. 5 
45. 8 
49. 8 
44. 8 
76. 0 
52. 3 
45. 0 
51. 5 
46. 7 
54. 1 
59. 4 
11. 5 
-4. 0 
-8. 3 

8. 1 
24. 5 
23. 0 
23. 9 
56. 6 
52. 2 
49. 7 
40. 8 
33.8 
29. 7 
36. 1 
19. 4 
19. 1 
32. 0 
78. 1 
55. 7 
54. G 
53 .6  
66. 0 

di’4 

65. 4 
$3. 8 
38. 1 
41. 3 
42. 5 
69. 0 
43. 6 
68. 0 
32.6 
58. 9 
25. 4 
30. 6 
32. 0 
38. 2 
29. 8 
25. 7 
60. 9 
47 .2  
50. 4 
45. 3 
54. 5 
50. 6 
47. 9 
48. 6 
58. 6 
17. 6 
27. 3 
28. 7 
59. 0 
33. 6 
25. 4 
34. 7 
24. 8 
38. 1 
43. 7 

-37 .8  
-66. 9 
.63. 1 
-30. 5 
.12 .1  
-32. 0 
.49. 1 
26. 7 
30. 1 
24. 2 
17. 6 

4. 1 
- 3 . 2  

9. 0 
. 25 .7  
.18. 1 
10. 3 
60. 7 
33. 7 
28. 0 
37. 2 
43. 0 

- 

64. 9 
63. 7 

38. 9 
41. 3 
67. 2 
40. 9 
66. 5 
33. 6 
58. 0 
20. 7 
28. 3 
29. 7 
35.0 
26. 0 
20. 8 
59. 7 
44. 8 
48. 1 
43. 3 
53. 2 
48. 7 
45. 5 
49. 2 
58. 6 
19. 3 
28. 1 
30. 4 
58. 8 
35. 5 
27. 1 
35. 7 
26. 7 
39. 2 
44. 4 

-39 .5  
-68 .6  
-65. 4 
-32 .1  
- 1 1 . 0  
- 3 2 . 4  
- 5 0 . 0  

28. 0 
31. 0 
25. 9 
20. 0 

4. 6 
-2. 6 

9. 5 
-25. 8 
-19 .1  

10. 1 
60. 0 
34. 1 
30. 5 
39. 1 
44. 2 

17. 6 

65. 7 
6 5 . 4  

39.2 
39. 4 
66. 1 
40. 0 
66. 4 
34. 6 
58. 7 
18 .6  
27. 6 
28. 9 
33.0 
23. 7 
18 .3  
60. 1 
44. 5 
47 .8  
43. 3 
53. 0 
48. 4 
45. 2 
50. 1 
5 9 . 5  
20. 5 
29. 2 
31. 1 
5 9 . 4  
36. 4 
27. 8 
36. 7 
27. 8 
40. 1 
44. 8 

-40. 1 
-70.  2 
-66 .8  
-32 .9  
-10 .4  
- 3 1 . 5  
- 5 0 . 1  

31. 2 
26 .6  
21 .2  

4. 9 
-1. 8 
10. 6 

-25 .0  
-19 .2  

10 .2  
60. 9 
34. 3 
31. 5 
39. 5 
4 2 . 5  

37: $ 

29. o 

66 .6  fJg* b 3,4 
43. 7 
39. 3 

67. 1 
38. 9 
68. 1 
32. 5 
59. 5 

9 .2  
23. 3 
25. 0 
24. 7 
18. 1 
14. 1 
6 i .  7 
44. 0 
46. 8 
42. 5 
52 .6  
+7.  I 
45. 1 
49. 9 
59 .4  
18. 3 
q 7 .  6 
29. 7 
59. 6 

2 8 . 0  
34. 6 
2c. 6 
38.2 
45. 3 

-23 .4  
-61. 0 
-63. 1 
- 2 4 . 2  
-j .  9 

-17 .4  
:35.0 
.77. 7 
32 .5  
24. 3 
20. 9 

8.  2 
2 . 4  

16 .0  
- 1 7 . 3  
-11 .5  

14 .4  
61. 3 

34. 5 

72 .4  
q. 4 
3 8 . 2  
43. 0 - 

1 
2 
3 

3A 
4 
5 
6 
7 
8 

A1-10 
A I - 1 1  
AI -12  
AI -13  
A1-28 
A1-30 
A1-31 
A2-10 
A t - 1 1  
A2-12 
A2-13  
A t - 2 8  
A t - 3 0  
A2-31 
B1-9  

B1-10  
B1-11  
B1-12 
B1-13  
B1-14  
B1-15  
8 1 - 1 6  
B1-17  
B1-18  
8 1 - 1 7  
B 1-20 
B1-21  
B 1-22 

B1-24  
8 1 - 2 5  
B1-26 
B1-27  
B1-28  
B 1-29 
B1-30  
B1-31  
B1-32 
B1-33  
8 1 - 3 4  
B1-35  
B1-36 
B1-37 
B2-10 
8 2 - 1 1  
B2-12 
R2-13  
B?-28  

B 1-23  

, 

- 80 - 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  Si’ACIi: and INVOHMATION S Y S T H h I S  DIVISION 

Test  Data  in  Degrees F - Test  Runs 5 7  Through 5 8  (Cont) 
~~ 

T h e  rmo-  
couple  

No. 

B2-30 
B2-31  

8 3  
8 4  

~ ~ ~~~ ~~ ~ ~~ ~ ~~ - 

E l a p s e d  T i m e  (Minutes)  

Run 57 (ID) Run 58 (2A) 

10 30 50 7 0  94 117 10 20  30 40 50 60 70 

56. 0 56. 3 56. 3 56. 3 63. 4 57. 9 34. 4 34. 5 34. 6 35. 0 32. 6 3 1 . 8  31. 5 
4 7 . 2  49. 5 51. 0 5 1 . 2  6 0 . 4  50. 9 27. 9 31 .2  31.7 3 2 . 4  3 3 . 4  3 0 . 5  30. 3 
5 0 . 4  50. 1 51. 1 5 1 . 6  6 0 . 2  51. 7 2 8 . 9  3 0 . 7  31.2 31 .2  3 2 . 0  28 .4  27. 7 
57. 0 54. 6 53. 5 65. 7 61. 4 56. 3 39. 7 37. 9 36. 5 35. 9 36. 6 34. 4 33. 8 

T 2 - T 3  26.21 2 6 . 2 4  2 6 . 6 4  21.41 19 .44  25.52 25 .25  
T 5 - T 6  26.43 27. 12 28 .25  17.87 22 .73  27. 10 22. 64 
T 7 - T 8  31.22 30. 7 4  29.84 30.46 22 .16  30 .24  32.56 

- 81 - 

25.77  2 6 . 5 9  26.42 26.32 28 .51  28 .34  
24.81 26.05 26. 02 25.70 27.47 27 .20  
31. 17 30. 91 30.27 29. 54 33. 62 33.80 

SID 66-796 

w 1  200 200 200 200 200 200 200 200 200 
w 2  187 189 183 187 189 187 181 180 181 
w 5  97 97 9 5  96 96 96 96 9 4  94 
w 7  103 101 99  103 103 107 93  103 97 

200 200 200 200 
182 130 128 124 
9 4  67 7 1  68 
97 80  74 75 

P 2  - P 3  - 1. 16 1. 16 1. 20 1 .33  1.60 1.60 1 .60  1.20 1.20 1 . 2 1  



220 

65. 5 
65. 7 
32, 4 
35. I 
42. 1 
65. 4 
36. 0 
66. 4 
2n. 3 
57. 7 

. i i . i  
13.7 
10 .6  

.37.9 
10. 1 

.27. 5 
60. 0 
42. 8 
45. 4 
40. 3 
50. 7 
45. 5 
42. 6 
39. 1 

-6.  7 
20. 2 
21. 2 
5 8 . 2  
24. 5 
15 .8  
29. 7 
11. 4 
33 .4  
40 .6  

.35. 6 

.65. 8 

.64. 8 

.31. 0 
-21 .8  
.34.6 
.48.4 

0. 1 
28 .2  
10. 5 
- 1 . 0  

-10. 4 
. l 5 . 2  

. 3 3 . 3  
-17 .7  
1 0 . 4  
00 .  0 
30. 5 
2 5 . 4  
3 5 .  4 
41. 7 
30. 2 
27. 0 
25. 2 
33. 4 

58. o 

7 . 0  

240 

65. 7 
65. 3 
34. 3 
36. 5 
44. 0 
65. 6 
37. 3 
66. 4 
3 0 . ~  
58. 1 

-14.8 
16. 1 
11.5  

-39.6 
12. 1 

-29.5 
60. 2 
44. 1 
46. 7 
42. 1 
5 1 . 7  
46. 9 
44. 7 
41. 1 

- 3 . 8  
23 .7  
24. 2 
58. 7 
28. 0 
18.5 
31. 9 
15. 0 
35 .7  
42. 0 

-23.5 
-59. 1 
-61. 0 
-23. 3 
-16 .4  
-24 .2  
-37.0 

3. 6 
31.3 
12. 5 

1 . 5  
- 5 . 9  

- 1 0 . 0  

- 2 8 . 4  
- 1 0 . 8  

1 4 . 0  
0 0 .  8 
33. I 
zti. 9 
37 X 
4 4 . 2  
33. 0 
30. 5 
20. o 
35. 0 

58. 9 

1 1 . 8  

320 

66. 5 
66. 2 
3z.n 
3 5 . 8  
4 3 . 9  
69. 3 
37. 9 
6 9 . 2  
28. 7 
5 8 . 2  
16.5 

9 . 0  
45. 3 
12.9 
33 .0  
61. 1 
44. 0 
45 .7  
42. 3 
5 1 . 9  
47. 1 
44. 5 
39. 5 
5 9 . 2  
- 6 . 2  
21. 4 
22. 2 
5 9 . 0  
25. 3 
17. 1 
30. 0 
12.0 
34. 4 
41. 6 
2 9 . 2  
62 .4  
6 1 . 0  
2 4 . 7  
19.8 
2 9 . 2  
4 1 . 8  

0. 9 
30.5 
1 1 .  1 
- 0 .  6 
I O .  0 
13. 8 
9 . 4  

30. 0 
13. 4 
1 3 . 0  
61. 3 
32. 6 
27. 3 
3 0 . 9  
3 9 . 7  
32. 0 
2 8 .  5 
25.  0 
34. 5 

14. 2 

340 

66. 0 
65. I 
3 4 . 9  
3 7 . 2  
4 5 . 5  
69. 0 
41. 7 
68. 5 
30. 8 
58 .6  

-13 .2  

12 .0  
-36. 5 

17. 1 
- 2 7 . 7  
60. 7 
44. 4 
46 .8  
42. 4 
5 2 . 6  
47. 7 
45. 1 
4 2 . 4  
59. 5 
-2. 1 
25. 1 
24. 7 
59. 0 
29. 0 
19 .7  
32. 0 
1 6 . 4  
36. 4 
42. 7 

- 1 9 . 7  
-56 .6  
-54. 1 
-14. 1 
-14.7 
- 2 0 . 9  
- 3 2 . 7  

7 .  3 

13. 5 
3. 8 

- 5 . 4  
-8.  9 
1 3 . 9  

-25. 4 
-4. 3 
1 7 . 2  
61. 2 
34. 3 
30. 4 
3 8 . 3  
4 2 . 9  
34. 3 
31. 7 
27. 7 
30. I 

19. n 

33.8  

12- r j  
r j - i - ,  
I'- I d  

I 
2 8 . 0 1  29.b7 29.117 3 1 . 0 6  3 1 . 2 7  30 .91  30. 12 28.82 28 .49  3 0 . 2 4  30 .59  29.0" Z X .  30 2 8 . 8 4  30 .47  28 .28  28. 3. 
L i . 7 "  2 8 . 2 3  2 8 . 3 0  29.70  30. 12 29 .60  28 .41  20.80  20.85 28 .54  29.20 28 .02  27. I 5  27.23 28 .08  26.83  20 .9 .  
3 3 . 5 7  30.45 30 .02  37. 15 37.22  37 .42  30 .04  35.09 3 i . 8 0  37. It( 3o.n" 34.b9 33. 5" 34.98 37 .00  34 .22  34.2; 

.\ I 
4 ,  .. - 
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T e s t  Da ta  in  D e g r e e s  F Test  R u n s  57 T h r o u g h  3 8  (Con:) . 
Elapsed  Tim- ( M i n u t r s )  

i8  (2) Thc rn,ocoup1_. 

No. 

1 
L 
3 
3A 
4 

6 
> 

n 
AI-IO 
A I - 1 1  
.41-12 
.41-13 
AI-28  
A I - 3 0  
-41-31 
A2-10  
4 2  - 1 1 
-42 - 12 
AZ-13 

.42-30 
-42 - 3 1 
B 1 -  9 
B I - 1 0  
B I - 1 1  
B 1 - I 2  
B1-13  
B l - I 4  
B I - 1 5  
B l - l o  
B1-17 
B1-18 
B i - 1 9  
B l - 2 0  
B I - L I  
BI-LL 
B 1 - 2 3  
B1-24  
B1-25 
B I - 2 0  
B I - 2 7  
BI-LJ 
B l - 2 9  
B1-3fl 
B I - 3 1  
G I - 3 2  
B1-33  
G I - 3 4  
B l - 3 5  
R I - 3 < ,  
l 3 l - 3 7  
l 3 2 - 1 0  
B i - 1 1  
B ' - I ?  
R ? - I 3  
8 2 - 2 3  

E2-31 
.3 
.4 

~ 2 - 2 8  

E:- ;n 

- 
1 no - 

56. L 
5 6 .  1 
33. 8 
37. 4 
43. 0 
66. 7 
37. I 
57.  6 
29. 5 

1. 7 
21. 1 
19. 3 
16. 7 
14. 5 

7. 0 

43. 6 
46 .2  

51. 8 
46. 5 
43. I 
46. 5 
511. 4 
10. 1 
24. 0 
23. 5 
58. 4 

2 2 . 0  
30. 4 
19. 9 
33. 9 
i o .  L 
24. 4 
5 0 . 0  
51. 9 
IO. 4 
-9.0 
21.8 
3-1. 1 
2 1 . 4  
31. D 

18. D 

13.0  
2. 5 

-2.  i 
1 2 . 8  
1 8 . 3  

15.  5 
.IO. i 
31. 0 
25. 5 
31. 0 
41. 9 
30 3 
20. 3 
2 5 .  d 
33. 9 

58. 6 

60. n 

39. n 

28. 5 

-0.0 

- 

- 
1 IO 

>5. 9 
14. 5 
12. 0 
15.6 
14. 0 
39. 3 
36. 3 
,7. 7 

ji. 7 
.6. 1 
17.7 
17.2 
7. 2 

11 .4  
0. 7 

i o .  2 
12. 1 
14. 4 
39. 3 
50. 9 
4 5 . 4  
4 1 .  8 
15. 2 
58. 5 
6 .  1 

Z2. 6 
22. 6 
58. 2 
?7. I 
20. 0 
?4. 4 
17.3  
33. 4 
40. 0 
29. L) 

59. 0 
55. 4 
22. 0 

20.2 
38.0 
18. " 
30. 5 
15. 5 
10.0 
-2. 3 
- 0 . 9  
10. 9 
2 1 . 5  
1 1 . 5  
1 3 . 2  
an. 4 
30. 8 
25. 3 
34. 0 
38. 2 
29. 7 
25. 5 
24. 2 
31. 9 

- 

t i .  n 

12. n 

- 

- 
I20 

- 
130 

55. x 
54. 8 
31. 8 
35.0  
44. 0 
5 8 .  9 
36. 2 
28. 3 
'7. 5 
57. 8 
14 .4  

15. 5 
16. 1 
10 .9  
1 2 . 9  
5G. 3 
42. 5 
44. 8 
40. 8 
51 .0  
45. 8 
43. 0 
41. 7 
58. 3 
-2.  7 
20. 1 
21. 3 

25. 0 
17. 7 
29. 2 
1 2 . 9  
33. 1 
40. 1 
3 5 . 4  
54. 0 
61. 7 
29. 0 
19. 4 
33. 1 
45. 9 

8. 0 
28.6 
10. 9 

3 . 7  
-9. 0 
13. 2 
8. 1 

2 8 . 5  
16. 9 
10. 9 
60. 2 
29. 9 
24. 4 
34. 4 
37. 1 
29. 1 
25. 3 
23. 1 
32. 1 

- 

15. n 

5 8 . 2  

- 

- 
140 

- 
160 

65. 5 
63. 9 
34. 6 
3 6 . 9  
46. 5 
68.6 

67. 6 
27. 6 
58. 6 
1 2 . 0  
2 1 . 2  
16. 3 
18. 7 
16.2 
1 5 . 8  
60. 4 
4 4 . 2  

41. 9 
52 .  7 
47. 6 
44. n 
44. 7 
59. 1 

2. 9 
24 .  9 
24. 9 
5 8 . 8  
29. 4 
2 1 . 2  
31. 9 
18. 3 
36. 0 
42. 1 
1 8 . 8  
5 4 . 5  
54.8 
17. 1 
12 .3  
19. 9 
31. 0 
14. 5 
3 3 . 4  
14. 9 
8 . 2  

- 3 .  0 
- 6 .  7 
14. 3 
2 1 . 5  
-6.  1 
16. 0 
60. 8 
3 3 . 2  
29. 6 
37. 6 
41. I 
32. 8 
30. 6 
26. o 
34. 9 

- 

38.7 

46. n 

- 

- 
360 in0  200 280 300 

65. 5 
65. 5 

36. 0 
41. 9 
65 .4  
35. 7 
66. 5 
27. 8 
57. 3 

-18 .4  
12. 1 
7. 0 

-46. 9 
9. 4 

-32. 3 
59.8 
41. 9 
43. 9 

- 

31. n 

38. n 
49. n 
44. 7 
40. 9 
41. 9 
57. 6 
- 1 .  6 
20. 9 
21. 3 
57. 4 
25. 5 
17 .7  
29. 2 
13. 9 
32. 3 
39. 7 

- 3 3 . 8  
-64. 0 
- 5 9 . 3  
-25 .7  
-18 .3  
-32. 7 
-45. 6 

8. 7 
29. 4 
12 .0  
4. 3 

-7. 2 
- 1 2 . 1  

8 . 2  

-14 .2  
1 1 . 0  
59. 5 
30. 7 
25 7 
34. 3 
40. i 
29. 9 
20. 2 
21. 4 
32. 3 

- 2 8 . 9  

65. n 
65. b 
34. 3 

43. 6 
67. 0 
37 .8  
67. 5 
31. 5 
59 .0  

9. I 
25. 5 
23. 2 
25. 2 
19. 2 
13. 0 
60. 8 
44. 5 

41. 4 
5 3 . 2  
47. 5 
45. 1 
48. 1 
5 8 . 4  
16. 4 
28. I 
26. 4 

32. 7 
25. 2 
31. 9 
2 i .  9 
30. 5 
41. 3 
14 .7  
52. 3 
52. 1 
13. 1 
-2 .7  
12. D 

25. 2 
20. 7 
14, 0 
2 3 .  5 
I d .  1 

7. 4 
2. 4 

17. 0 
1 2 . 8  
-2.  i 
1 7 . 4  

31. 7 

, 3 .  s 
i 1 .  3 
3 1 .  I 

ih. I 
34. 0 

38. 3 

48. I 

58. 2 

<>n. 1 

2s. n .- 

20 .  n 

65. 7 
64. I 
31.  6 
34. 8 
45. 3 
69. 0 
35. 6 
68. o 
27. 8 
57. 6 
12.7 
15. 4 
15. 2 
-6. 2 
9 . 2  

- 7 . 4  
60. 0 
41. 4 

39. 0 
50. 6 
44. 7 
41. 3 
44. 1 
58. 8 
2. 0 

2 2 . 0  
22. 1 
58. 5 
26. 5 
19. 4 
29. 6 
15. 6 
33. 8 
40. 5 
33. 1 
01. 9 
58. 5 
25. 8 
15. 0 
29. 9 
42. 4 
13. 9 
30. 0 
13. 4 

7. 5 
-5. 3 
- 9 . 8  
9. 7 

24. 8 
14. 3 
12. 0 
00. 7 
30. o 
25. 2 
34. 5 
37. 9 
29. 7 
25. 7 
23. 5 
3 1 .  3 

43. 8 

65. 3 
64. 6 
28. 9 
35 .1  
43. 3 
65. 9 
36. 7 
66. 1 
28. 3 
57 .9  

-13 .7  
17.  5 
15. 9 

-21 .0  
11. 9 

-16. 5 
60. 0 
43. 4 
46. 5 

5 1 . 6  
4 6 . 6  
44. 4 
41. 7 

- 2 . 8  
2 1 . 2  
22. 6 

26. 1 
1 7 . 9  
30. 8 
13 .7  
34.2 
41. 2 

-28. 6 
-60. 7 
-61 .2  
-25. 9 
-17 .6  
-27. 5 
-41 .2  

6. 4 
29. 0 
11. 1 

2. 8 
-6.  3 

- 1 1 .  I 
10. I 

-28.  0 
- 1 4 . 4  

12. 1 
60.  5 
31. 4 
25. 7 
36. 2 
42. I 
30. 8 
27. b 
24. 7 
34. 5 

41. n 

58. 3 

58. 3 

65. 7 
64. I 
35. I 
37 .9  
47. L 
68. 7 
39. 0 
67. 7 
30. 8 
59. 1 
10.2  
23. 6 
18.3 
12 .4  
17. 7 
1 1 . 4  
60. 8 
45. 7 
48 .8  
42. 3 
53.8 

45. 9 
46. 5 
59. 3 

25 .  8 
24. 9 
58. 6 
30. 0 
22. 3 
31. 4 
20. 3 
35. 6 
41. 3 
21. 1 
54. 9 
52. 0 
16. 0 

. IO.  0 

.21. 3 
32. 8 
20. 3 
32. 9 
17. 7 
12 .2  
0. 3 

-4.  0 
14. 4 

. 1 8 . 7  
-5.  1 
16. 2 
00. 7 
32. 0 

35. 4 
39. 9 
31. 8 
28. 7 
2 0 . 8  
35. i 

48. 9 

n. 5 

28. 4 

- 

65. 9 
65. 8 
32. 5 
36. 4 
43. 2 
67. 3 
37.2 
67. 9 
28. o 
58. I 

- 1 5 . 2  
16. 7 
13. 1 

-23. 0 
12 .2  

- 1 7 . 5  
60. 5 
43. 1 
45. 6 
39. 7 
5 1 .  3 
46. 2 
42. 4 
42. 6 
58. 0 
-0. 2 
2 1 . 0  
21. 3 
5 8 . 2  
25. 4 
18. 3 
28. 6 
14. 2 
33. 1 
40. 3 

-32 .8  
-62. 1 
-58 .8  
-25. 9 
-17 .6  
- 3 1 . 3  
-43. 6 

11. 1 
29. 8 
1 2 . 4  

5. 6 
-6. 4 

- 1 1 . 4  
8 . 8  

-27. I 
- 1 4 . 4  

11 .8  
60. 0 
31. 2 
25. 8 
34. 7 
40. I 
30. 2 
26. 2 
24. 3 
3 3 . "  

65. n 
64. 4 
35. 7 

46. ti 
67. 7 
38. n 
27. 2 
31 .5  
59. 1 
11. 4 
22. 5 
15 .2  

3 7 .  x 

28. o 
in .  I 
21.9 
60. 6 
45. 1 
48. 6 
42.6 
53. 6 
48. 6 
45. 9 
4 5 . 9  
59. 9 

5. 5 
27 .  8 
25. 9 
59. 3 
31. 3 
22. 3 
32. 6 
20. 5 
37. 3 
42. 8 
15.  1 
52. 6 
49. 6 
11.0 
- 9 . 5  
16. 8 
26. 8 
17 .2  
36. 1 
17. 3 
10. 0 
- 0 .  5 
-4.  2 
16. 1 
19. 2 
-0. 8 
18. 7 
b l .  1 
34. 0 
3 1 . 4  
38. 3 
4 2 . 2  
34.  4 
32. 0 

35. 5 
2n. 4 

65. 3 
65 .0  
34. 7 
3 7 . 9  
44. 2 
55. 7 
311.2 
66. I 
30. 0 
58. 3 

. 1 3 . 9  
19. I 
13. 5 
29. 3 
14. 8 

.22. 4 
60. 2 
44. 4 
47.0 
41. 0 
52. 0 
47. 5 
44. 0 
45. 3 
5 8 . 9  

5. 6 
24. 3 
23. 9 

28. 1 
20. 9 
31. 1 
18.0 
34. 6 
40. 8 

.25. 1 

.57. 6 
51. 6 

,16. 0 
.12. 5 
.23. 9 
36. 9 
1 7 . 0  
31. 7 
15.  3 
9. 4 

-1.  5 
-5 .  9 
13. 0 
2 1 . 5  
-0. 0 
1 5 .  8 
00.0 
32. I 
27. 7 
3 5 .  I 
40. 2 
32. 0 

25. u 
3 5 .  2 

5 8 . 4  

27 .  8 

65. n 
64. I 
35. 1 
38.0 
47. 3 
68. 5 

67. 5 
31. 1 
58. 9 
11 .4  
22. 4 
15 .3  
27. I 
18.0 
20. 8 
60. 5 
45. 5 
48. 7 
42. 1 
5 3 .  4 
48. 8 
45. 7 
44 .9  
59. 4 

4. 1 
25. 7 
24. 5 
58. i 
29. 2 
20. 9 
31. 9 
18. 7 
35. 4 
41. 1 
21. 6 
57. 0 
50. 0 
12.0 
12 .3  
23. 0 
34. 5 
14. 7 
33.5 

38. n 

15. n 
n. 1 

-1.  3 
-6.  I 
13. 6 
22. b 
-2. 1 
1 7 .  4 
60. 7 
32. 5 
2 8 . 7  
35. 9 
43. 9 
32. 7 
29. 5 
28. 0 
30. 4 

- 82 - 
SID 6 6 - 7 9 6  



i 

11-1 1 i > . j ?  1 3 . 4 4  30 .86  29.32 28.05 29. 13 31 .03  30.54 29 .48  
l - - l o  j u . b i  3 1 .  38 2u.8.) 28.  34 27 .53  28 .02  2 9 . 7 8  28.72 28.03 

1 7 - 7 8  4 0 . 8 0  34 .83  36.41 34 .58  33.29 35 .08  36 .77  36.70 35 .43  

. .  
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20. 18 3 1 . 0 3  3 1 . 3 3  29 .99  28 .90  30 .61  31 .25  30 .60  20, 62 2 9 . 2 6  
28. 38 29. 37 2 9 . 8 7  28 .65  28 22 29 .26  30 .30  20 .00  28 43  28 46  
34 .56  37. 36 37 .05  35.75 33 .96  35 .62  37 .01  37 .08  35. 12 3 4 . 5 8  

Test  D a t a  i n  D e g r e e s  F - T e s t  Run  5 9  

I\ I 200 200 200 200 200 200 200 200 200 200 200 200 
I? z I27 I28  131 136 141 138 133 133 135 134 134 132 
!\ j 75 71 80 82 81 76 77 78 74 82 76 70 
I\ 7 68 80  79 76 86 86 81 83 84 82 76 75 

l l > k . l . m O -  

I <>“pi<. 
No. 

1 
2 
3 

3A 
4 
5 
6 
7 
8 

A - I O  
A I - I 1  
A I - 1 2  
.41-13 
A I - 2 8  
A I - 3 0  
-21-31 
A2-IO 
-42-11 
A2-12 
A2-13  
‘42-28 
A2-30 
A2-31  
B1-9 

B I - 1 0  
B l - I 1  
B l - I 2  
B I - 1 3  
B1-14 
8 1 - 1 5  
8 1 - 1 6  
B I - 1 7  
B I - 1 8  
8 1 - 1 9  
B I - 2 0  
B1-21 
R I - 2 2  
B I - 2 3  
D1-24 
81 .25  
B l - 2 6  
B1-27 
B1-28 
n1 -2u  
Rl-30 
731.31 
BI - 3 2  
B1-33  
B I - 3 4  
B1-35 
6 1 - 3 6  
B1-37 
61-13 
B?-I1 
8 2 - 1 2  
D Z - I J  
! i Z - Z t :  
n 2 - 3 o  
D1- iL 

b 3  
‘14 

200 200 200 200 200 200 200 
132 137 135 134 135 138 137 

74 74 71 60 78 72 80  
75 86 84 84 79 84  85 

E lapsed  Time (Minutes)  

P 2 - P )  1 .20  1 . 2 0  1 . 2 0  1 . 2 0  1 . 2 3  1 . 2 3  1 . 2 1  1.20 1 . 1 9  1 . 2 0  1 . 2 0  1 . 1 9  

10 

7 0 . 4  
69. 7 
34 .3  
3 7 . 4  
4 4 . 0  
69. 6 
39 .4  
70. 7 
28. 7 
61. 3 
12 .5  
20 .7  
14. 3 
27 .6  
16. 6 
20 .2  
63 .6  
46. 2 
48 .9  
42. I 
54 .7  
4 9 . 3  
4 5 . 3  
4 4 . 4  
60. 8 
- 0 . 2  
2 2 . 8  
2 1 . 2  
60. 2 
2 5 .  2 
1 8 . 5  
28 .9  
14. 2 
32 .9  
40. 6 

- 2 8 . 5  
. 60 .4  
-52 .5  
. 1 7 . 5  
. 16 .4  
- 2 8 . 5  
- 3 9 . 8  
1 1 . 8  
32 .4  
13. I 

5 .  6 
- 5 . 9  

- 1 0 . 3  
10. 6 

- 2 5 . 2  
- 7 . 9  
15. 0 
63. 1 
1 2 . 7  
2 7 . 4  
34. 1 
4 0 . 7  
1 2 . 3  
26. 3 
2 5 . 1  
57. c 

- 

- 

1 . 1 9  1 . 1 9  1 . 2 1  1 . 2 1  1 20 1 . 2 0  1 . 2 0  

- 
20 

11.5 
, 9 . 3  
15. 2 
16.7 
18.0 
r3.7 
19.9 
’2. 6 
10. 3 
12 .3  
4 . 8  

19. 2 
2 . 7  

$ 4 . 0  
.6 .  1 
L5.7 
,4 .7  
16. 5 
18.9 
13. 0 
$ 5 . 6  
50.2 
15. 6 
13 .9  
53. 5 
- 3 . 6  
? 3 . 7  
? 2 . 8  
53 .2  
26. 2 
1 8 . 3  
32 .4  
13.2 
35 .9  
44. 0 
32.7 
53 .9  
56.9 
23. 3 
18.7 
31 .8  
44 .8  

5 .  2 
33. 1 
1 3 . 2  

1 . Y  
- 7 . 4  
1 2 . 2  
9 . 9  

2v. 5 
1 1 . 5  
14. 5 
65. 5 
3 5 . 3  
2 9 . 7  
38 .4  
46. 1 
3 5 . 1  
2 9 .  5 
2 7 .  7 
37 .3  

- 

- 

- 
40  

71 .5  
71. 3 
3 7 . 3  
39 .8  
4 4 . 9  
7 1 . 4  
40.9 
7 2 . 3  
34.4 
62 .9  
14.8 
18 .1  
1 2 . 8  
45 .0  
1 5 .  7 
31.5 
65.5 
4 7 . 2  
49 .4  
45 .6  
5 5 . 4  
50. 3 
47 .1  
3 9 . 1  
63. 3 
- 8 . 4  
24 .9  
2 5 . 4  
63. 5 
2 8 . 4  
17. 7 
33 .8  
1 2 . 8  
3 8 . 4  
46. 1 
36 .2  
67. 8 
6 3 . 6  
28. 6 
2 2 . 4  
35 .8  
48 .9  
- 7 . 4  
3 4 . 0  
15 .5  
-3 .9  
1 1 . 9  
1 6 . 4  

8 . 2  
36. 4 

14 ,  C 
65. E 
36. 2 
32. C 
41. 1 
44 .7  
36. 2 
32. E 
30. C 
37. I 

- 

14. e 

- 

- 
60  

71.2 
70. 7 
38.7 
4 1 . 0  
26.4 
70. 5 
1 2 . 3  
71.7 
16. I 
53.6 
11.6 
21.7 
1 5 . 7  
43.2 
19. 0 
30. 2 
5 5 . 8  
49 .0  
50. 8 
47.3 
56. 3 
52.0 
49. I 
4 2 . 0  
63. 7 
- 4 . 6  
2 8 . 4  
28.5 
63. 9 
3 2 . 2  
20. 3 
3 6 . 7  
17 .5  
40 .6  
47 .5  
23. E 
61. 2 
6 0 . 4  
21 .6  
16 .8  
25 .5  
37.9 
- 2 . 6  
3 7 . 0  
1 8 . 2  
- 0 . 4  
-6.  6 
1 1 . 1  
12 .5  
32. 3 
- 8 . 4  
17. 3 
65 .6  
38 .9  
35.6 
4 3 . 5  
48. 6 
38. 9 
36 .4  
32. 8 
39. I 

- 

- 

80 

71. 3 
70. 8 
40. 3 
44 .1  
4 6 . 8  
71 .4  
43 .6  
7 2 . 5  
37 .9  
6 4 . 2  
- 8 . 3  
2 7 . 5  
19.Y 
28 .7  
24. 0 
19 .9  
66 .2  
50. 0 
52. 5 
4 7 . 4  
57 .9  
5 3 . 1  
49 .9  
4 8 . 9  
64. 4 

4 .6  
31 .9  
30. 7 
64. 0 
3 5 . 9  
2 5 . 4  
3 7 . 9  
23. 5 
42 .4  
48. I 
14. 7 
5 4 . 3  
5 1 . 6  
1 1 . 5  
- 9 . 6  
16. 8 
27.5 
16. 0 
39 .8  
19. 3 
IO. 1 

0 . 2  
- 3 . 6  
18. 8 
21. 6 

0.  5 
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3 9 . 8  
37.3 
43. 6 
4 9 . 6  
40. 7 
37.8 
34.6 
4 1 . 5  

- 

- 

- 
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70. 7 
68. 8 
3 9 . 5  
41. 3 

72 .7  
43 .0  
69 .8  
33. I 
63. 7 
10.7 
25 .9  
1 9 . 8  
26. 8 
21 .6  
19. 2 
6 5 . 4  
4 9 . 4  
51. 3 
45 .9  
56. 7 
52. 7 
4 8 . 3  
50. 7 
64. 0 
1 0 . 4  
29. 7 
29. 0 
63. 6 
34.1 
2 5 . 5  
36. 4 
23. 5 
3 9 . 8  
46. 1 
2 4 . 5  
59 .6  
47 .9  
- 8 . 4  
1 0 . 8  
23. 4 
3 6 . 6  

3 7 . 3  
2 0 . 7  
14. 1 

2. 9 
- 2 . 7  
15.  7 
21.8 

0.  3 
20. 6 
65.7 
37. 6 
33 .6  
40. 3 
49. c 
37.9 
33.5 
32. 1 
40. 5 

- 

- 

- 
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70.9 
72. 0 
35 .9  
40. 0 
4 5 . 8  
70, 6 
40 .9  
71.6 
33. 6 
63. 9 
13 .1  
2 1 . 4  
13.9 
41. 3 
18 .2  
28. 3 
65 .8  
48. 3 
48.9 
44 .3  
54. 8 
51. 1 
46. 1 
48. 6 
63 .6  

6. 1 
28. 1 
27 .4  
6 3 . 4  
32. 3 
23. 9 
3 5 . 0  
2 1 . 2  
3 9 . 0  
45.6 
3 2 . 8  
66. I 
48. b 
1 2 . 4  
13.7 
2 9 . 8  
44 .5  
17. 3 
37 .3  
18.7 
11.6 
- 1 . 4  
-6. 9 
12.3 
26. 0 
- 2 . 7  
19. 3 
6 5 . 4  
36. 3 
29. 7 
39. 6 
4 4 . 9  
36. 0 
31. 6 
2 9 . 9  
3 i .  5 

- 

- 

- 
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70. 1 
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40 .7  
48.2 
73.0 
42 .1  
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33 .3  
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11.1 
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1 6 . 4  
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20.2 
29.4 
65.1 
49 .2  
50.5 
46. 8 
56.0 
52. 3 
48 .9  
48. 1 
63. 8 

3 .9  
27. 3 
28 .3  
63 .7  
32. 2 
26 .8  
36. 3 
20.2 
30.7 
46. 3 
27.5 
63.6 
.55.7 
21.7 
13 .9  
25.2 
40.7 
14 .7  
3 4 . 3  
16.4 
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36. 8 
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- 

- 
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38 .8  
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47 .4  
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4 3 . 3  
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63. 1 
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23. 8 
17. 3 
33 .3  
2 1 . 1  
23. 2 
6 5 . 5  
48. 6 
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46. 6 
56 .9  
5 1 . 9  
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5 1 . 4  
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3 5 . 3  
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3 7 . 0  
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41. 0 
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17. 2 
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26. 0 
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16. 8 
30. 7 
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3 5 . 0  
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1 6 . 6  
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17. 3 
1 1 . 9  
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42. 3 
46. 3 
37 .8  
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39 .8  

- 

- 

- 
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7 1 . 2  
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42 .6  
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2 5 . 9  
1 9 . 4  
23. 5 
2 1 . 2  
1 7 . 0  
6 5 . 9  
4 9 . 4  
5 2 . 8  
4 6 . 4  
5 7 . 9  
5 2 . 7  
49 .5  
52. 3 
63.2 
18. 9 
29 .7  
29 .7  
63. 3 
3 5 . 4  
2 8 . 0  
36.4 
2 6 . 4  
40 .  0 
4 5 . 8  
19, 0 
56 .4  
5 9 . 1  
20. I 
- 5 .1  
1 8 . 9  
3 2 . 5  
2 8 . 2  
35 .7  
24.5 
1 9 . 4  

6.  7 
1 . 1  

18 .1  
15 .4  
- i . 4  
17. 4 
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- 
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71. 3 
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40 .  9 
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41 .  7 
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3 3 . 8  
63.  8 
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22 .5  
1 6 . 5  

-29 .  5 
1 8 . 6  

- 2 0 . 5  
6 5 . 8  
48.  1 
50.  3 
4 4 . 4  
5 5 . 8  
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4 6 . 8  
4 9 . 9  
63. 3 

9 .  6 
27 .5  
27. 0 
63.  3 
31. 8 
24 .  2 
34. 7 
2 1 . 5  
38 .2  
4 5 . 1  

- 2 9 . 8  
- 6 2 . 8  
-52 .  3 
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- 1 1 . 5  
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I .  2 
- 4 . 3  
13. 2 

- 2 2 . 2  
-3.  6 
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36. I 
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3 9 . 3  
46 .  8 
3 5 . 9  
31.2 
30. 1 
3 9 . 3  

Di f f e ren t i a l  Temperatures ( F )  

- 
220 

7 1 . 3  
70. 2 
36. 7 
40. 7 
46. 2 
73. 6 
41. 2 
73 .5  
3 3 . 2  
63. 2 
13. 6 
1 9 . 9  
1 4 . 0  
40. 9 
1 7 . 8  
27. 8 
65 .9  
47 .9  
49 .  I 
4 5 . 0  
55 .  I 
50. 9 
46 .9  
48 .  I 
63.  5 

4 . 5  
27 .2  
27. 3 
63 .4  
32. 0 
23 .4  
3 4 . 4  
2 0 . 3  
3 9 . 0  
4 5 . 7  
33.9 
66. 2 
5 5 . 3  
17. 6 
1 4 . 7  
30. 3 
4 5 . 7  
16. 1 
36. 0 
17. 3 
10. 6 
- 2 . 9  
-8. 1 
1 1 . 9  
26.5 
- 7 . 3  
17 .7  
65. 3 
35. 6 
3 0 . 4  
40. 0 
44. 8 
3 5 . 1  
31. 5 
2 9 . 6  
37.9 

- 

- 

- 
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6 8 . 9  
68. 7 
3 8 . 5  
4 1 . 4  
48 .  6 
73. 0 
42. 1 
72. 1 
34. 2 
6 2 . 6  
1 1 . 9  
2 1 . 6  
16. 4 
40 .  3 
19 ,  0 
28. 6 
64.7 
48 .  3 
50. 3 
4 6 . 8  
5 6 . 2  
51. 7 
4 9 . 0  
51. 1 
63. 7 
1 1 . 5  
2 8 . 8  
30. 6 
63 .5  
3 5 . 2  
27. 1 
3 7 . 1  
24. 7 
4 1 . 2  
47 .7  
21. 1 
5 9 . 0  
61. 5 
25. I 
-8.  1 
1 8 . 3  
3 3 . 7  

3 4 . 8  
20. 1 
16. I 

3 . 2  
- 1 . 4  
17. 9 
1 8 . 7  

. 1 1 . 2  
16. I 
6 5 . 5  
3 7 . 1  
3 3 . 2  
42. 0 
45. 6 
3 7 . 0  
3 4 . 5  
30. 4 
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- 
- 
260 

7 1 . 2  
69. 3 
3 9 . 3  
41 .  3 
48. 6 
7 4 . 1  
4 3 . 0  
73. 1 
36. 3 
6 2 . 9  
- 9 . 4  
25.  1 
1 8 . 8  
2 7 . 9  
2 1 . 7  
20. I 
65 .2  
4 8 . 2  
5 1 . 8  
46. 6 
5 7 . 7  
52. 1 
4 9 . 3  
53. 6 
63. 8 
2 0 . 4  
3 1 . 4  
3 1 . 8  
63 .7  
37. 6 
30. 2 
37. 8 
2 8 . 7  
4 1 . 9  
4 7 . 2  
1 1 . 9  
5 1 . 5  
6 1 . 7  
22. 3 
- 1 . 2  
1 1 . 0  
24. 0 
31. 9 
36. 6 
27. 0 
2 2 . 2  

9 . 7  
5 . 1  

2 1 . 4  
10. 6 
- 8 . 5  
1 7 . 6  
6 5 . 4  
37. 9 
35 .5  
42 3 
46. 9 
3 8 . 2  
3 5 . 9  
3 2 . 5  
39. 3 

- 
- 
284 

70. 7 
6 9 . 7  
38. 3 
40. 0 
49. 1 
72. 3 
41. 5 
71.6 
34. 1 
63. 1 
1 2 . 3  
23. 1 
17. 4 
30. 0 
19. 3 
21. 6 
64. 9 
47. 6 
50. 3 
44. 8 
5 6 . 2  
5 1 . 2  
4 7 . 0  
51 .9  
6 4 . 0  
16. I 
29 .7  
2 8 . 9  
6 3 . 3  
34. 2 
26. 7 
36. 3 
25. 0 
39.6 
45. 6 
25. 1 
5 8 . 0  
5 3 . 0  
1 1 . 7  
- 6 . 6  
20. 8 
35.7 
27 .4  
3 6 . 4  
23, 5 
17. 8 
5 . 8  
0 . 8  

16. 8 
16. 4 
- 2 . 6  
19 .8  
65. 5 
36 .5  
32. 1 
39.5 
4 5 . 7  
36. 7 
32. 0 
30 .7  
38 .7  

- 

- 

- 
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70. 7 
6 9 . 2  
3 7 . 4  
3 8 . 8  
48. 0 
7 1 . 6  
40. 7 
7 1 . 2  
3 3 . 3  
63 .  1 
14. I 
20 .5  
1 3 , b  
41. 1 
17. 5 

.29. 7 
64. 9 
4 7 . 1  
4 8 . 5  
4 4 . 0  
5 4 . 8  
5 0 . 4  
4 5 . 9  
50. 5 
6 3 . 9  
1 1 . 4  
28 .2  
2 8 . 0  
6 3 . 4  
32. 9 
25 .  I 
3 5 . 7  
2 2 . 9  
39 .2  
4 5 . 4  
31. 0 
62. 7 
52. 6 
1 4 . 4  
1 0 . 5  
26. 1 
41. 7 
2 2 . 6  
35 7 
20. 2 
14. 5 
2 . 0  

- 2 . 9  
14. 5 
2 1 . 0  
- 4 . 4  
18. 7 
6 5 . 5  
3 5 . i  
30. 6 
3 9 . 4  
45 .  2 
35.9 
3 1 . 4  
20. 7 
37 .9  

- 
- 

320 

70. 9 
6 9 . 9  
3 7 . 9  
3 9 . 0  
46 .  8 
7 1 . 0  
4 1 . 5  
7 1 . 2  
33. 3 
63. 1 
1 1 . 1  
2 2 . 4  
1 5 . 5  
42. 5 
19. 1 
30. 1 
6 5 ,  3 
4 9 . 0  
50. 9 
46 7 
56. 1 
5 1 . 9  
4 8 . 8  
4 9 . 7  
6 3 . 5  

8.  I 
2 7 . 4  
28. 6 
6 3 . 4  
32. 8 
24 9 
36. 3 
21 .8  
3 9 . 7  
46. 2 
26. 8 
61. 6 
58 .  6 
23. I 
1 1 . 6  
23. 4 
3 9 . 5  
1 9 . 7  
33 7 
1 7 . 7  
1 2 . 5  

0. 8 
- 4 . 0  
15 ,  2 
2 2 . 2  
1 0  4 
15. 8 
65 .  5 
3 6 . 0  
30. 9 
40 .  7 
4 5 . 5  
35 .9  
32 .4  
29 4 
39 .0  

- 

- 

- 
340 

7 1 . 2  
69 4 
3 8 . 5  
4 0 . 5  
48. 6 
7 3 . 9  
43. 1 
53. 1 
3 4 . 8  
62. 7 
1 0 . 5  
23. 5 
17. 1 
3 3 . 7  
2 1 . 1  
23. 9 
65. 3 
48. I 
50.  7 
46. 5 
56. 9 
51. 8 
4 8 . 9  
5 2 . 4  
63 .  6 
16. 3 
29. 6 
30. 8 
6 3 . 6  
36. 0 
2 8 . 5  
3 i .  2 
26. 3 
40. 9 
4 6 . 8  
16 .  8 
5 4 . 3  
63 .  4 
26. 8 
- 4  1 
1 2 . 2  
2 5 . 9  
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35. 3 
23. 6 
1 9 . 4  
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1 . 8  

19. 1 
14. 0 
1 1 . 8  
1 5 . 4  
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3 4 . 2  
4 2 . 2  
47. 0 
3 7 . 1  
35. 2 
31 .5  
3 9 . 9  

- 

- 

- 
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71. 3 
70 8 
39. 1 
4 3 . 4  
46 .  5 
72. 3 
4 2 ,  5 
73. 0 
36. 2 
63  8 
- 9 . 0  
25. 7 
1 9 . 4  
23. 9 
2 1 . 4  
16. 8 
65 .  9 
49 3 
52. 5 
46 .  5 
5 7 . 9  
52 4 
4 9 . 5  
52 .  9 
63. 4 
19 .  5 
3 0 . 9  
30. 5 
6 3 .  3 
36. 3 
28 9 
36. 5 
27. 8 
40. 5 
4 6 .  1 
18. 3 
5 4 . 2  
62. 1 
1 9 . 6  
- 2 . 5  
15. 3 
28. 2 
30. 6 
36. 4 
26. 6 
21 4 

8 . 9  
3. 5 

1 8 . 7  
12 6 
-6.  6 
17 .  6 
65 0 
36. 3 
33. 3 
40. 1 
46. 6 
36. 3 
33. 5 
32 5 
30 7 

- 
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70 - 

6 5 .  3 
6 5  4 
38  2 
41 6 
45 .  3 
64 6 

65 6 
2 0  4 
611 7 

3 8 .  7 
3 7 . 0  
44  7 
If>. 9 
3 3  4 
61 .  3 
5 3 .  I 
57 .  3 
4 8  1 
5R. 3 
55 4 
5 3 . 7  
39. 1 
57. 6 
-6.  8 
1 8 .  0 
19. 9 
57. 3 
22. 8 
1 5 . 4  
27. 6 

9 . 9  
3 1 . 5  
3 9 . 2  

.46.  8 

.73.  6 
5 4 . 7  

.29.  7 
- 2 3 . 4  

-52 .  0 
1 . 4  

27. 0 
9.  1 
u .  7 

- 1 2 . 9  
- 1 7  2 

4 0  
- 3 7  0 
- 1 8 . 2  

't 0 
5 " .  0 

22 3 
3 3  2 
i f , .  i 
27. 6 
L 3 .  4 
1 3 .  3 
44 i 

46 n 

34 n 

-3n .  9 

2n 7 

- 
110 

'>4. 8 
;3  3 
1') 3 
I 1  3 

i i  7 
:n 1 
i 6  6 
15. 2 
5 1  7 
3 H .  4 
4 3  7 
1 0 . 2  

42 .0  
37 4 
'$2 6 
57. 3 
59. 9 
51 .7  
1 0 . 5  
59. 0 
58. 0 
- 1 . 7  
52.  5 
16 7 

7.  6 
57. 4 

7 .  2 
- 3 . 4  
22 .1  
- 9 .  I 
25 .  2 
97 .4  
57. 2 

- 

In .  H 

I n  I 

i n .  3 

85 8 
In .  3 

36. 5 
52. 3 
6 4 . 0  
55. ti 
14.  6 
1 7 . 1  
38. 3 
2 3 .  ti 

14 .  1 
t 6  4 

2 0 . 5  
60. 1 
29. 7 
1'2 6 
32 (1 

34. I 
28 5 
2 1  7 
2 3  4 
4 R  ( 

2n. 9 

j n  

- 

3c 

65 3 
64 2 
34 f> 
43 .  I 

6 7 . 4  
5 0 .  5 
67  f> 
2 8 . 9  
61 II 

41. 3 
43 .  9 
4 1 . 6  
50 .  I 
4 3  3 
40 4 
6 2 . 9  
57  1 
61 .  3 
5 2  3 
61. 3 
58 .  9 

4 3 . 6  
5 8 .  6 

5 .  2 

23. 6 
5 . .  0 
29. 3 
2 0 . 4  
3 0 . 2  
20 .  1 
3 4 . 5  
4 0 ,  2 
3 5 . 9  
5 8 . 4  
14. 3 
10. 8 
1 2 . 0  

3 8 . 4  
14. 4 
3 9 . 2  
1 8 . 2  

8 . 7  
0. 2 

-5  I 
'>, 1 

7 5 .  I 
14 .  9 
23 .  7 
60. 4 
3 2  3 
2 5 .  0 
34. h 
3' ) .  2 
31.c3 
2 6 .  7 
21,. I 

_. 

48.11 

5 8 . 7  

2 8 . 7  

26. n 

4 8 . 4  

90  

f] 3 , i 
( 1 3  0 
36 1, 
39 4 
46 H 
65 '1 
4 5 . 7  
f,5 2 
24  2 
bo 3 
2 9 . 5  
37.11 
35. 3 
40 9 
34 4 
29 9 
60 .  Y 
51 4 
52  6 
46 3 
55.  2 
5 3  9 
5 1 .  0 
2 1 . 5  
56. 7 
1 7 . 7  
1 3 , 2  
1 3 .  6 
56. 5 
14 .  3 

5 8  
24. 9 
- 1 . H  
28.  1 
37, 6 
5 1 . 9  

66 2 
36, ti 
3 3 .  0 
47. 1 

- 

79. n 

58. 9 
29. n 

8 .  2 
24. 0 

2u u 
-22  4 
- 2 6  1, 

- 3  2 
- 5 0  1 
- 2 5  0 

i o  

7 :  4 
211. 4 
32 3 
35 4 
21, 4 
21 ( 3  

2 1  2 
42 5 

5x 4 

130 

55 6 
55 7 
3n 2 
41 ' I  
$5 0 
55 Y 
17 4 
66 8 
26 6 
,0 8 
34 7 
3n Y 
36 7 
14 6 
37 3 
3 3  '3 
61 9 
54 5 
57 6 
48 7 
5 8 . 2  
56. 1 
5 4 . 0  
14 9 
57. 3 
1 6 . 9  
15. 6 
4 . 2  

57. 3 
3 .  3 

2 1 . 4  
1 3 . 6  
2 3 . 4  
37. 3 
62  7 
9 1 . 9  
5 1 . 1  
20. 6 
38. 8 
55. 6 
68. 6 
68. 9 
28. b 
1 5 . 4  
511 2 
2 3 .  6 
30. 1 
20. H 
78 I 
1 2 . 7  
11 9 
5 9 . 7  
2Cl. 4 
20 6 
14 3 
3 5 .  r9  
2H (1 

2 3 . 4  
7 3  7 
45 4 

- 

- 8 . 4  

I 5 0  10 20 

,4 .  5 
80. 4 

6. 7 
9 . 6  
6.  I 
7 . 0  
5 . 5  
, 6 ,  9 
'4 .  6 
9 . 4  
'9 .  1 
84.7 
54. 9 
, 1 . 5  
83. 5 
81. 1 
lo.  7 
11.7 
, 4 . 5  
17. 4 
86. 2 
t3. i 
82.2 
12. 7 
b6. I 
10. 3 
9 . 6  
0 3  

86, 2 
2 . 0  
1 . 4  
8 .  I 
8 .  h 
9.Y 

15. 7 
,7 6 
1 7 . 5  
,4. 0 
14. 5 
I2 6 
io .  6 
i 2 .  4 
76. 1 
1 4 . 0  
q ,  9 

55. 3 
78. 6 
3 4 , 7  
2 6 . 1  

2 3 .  7 
6 8  

5 8 .  6 
28 3 
19 3 
3 3 .  3 
34. 6 

22. 3 
21 2 
42 .  6 

n 5  8 

26 8 

I 

3 
3 :\ 
4 
5 
h 
7 
x 

\ l - I U  
\ 1 - 1 1  
\ I - I 2  
\ I - !  3 
\I - l x  
\ I  ~ 311 

\ I  - 3 1  
\ ? - I 0  
\?-I I 
\ ? - I 2  
\ ? - I  3 
4 7 - 2 8  
4 2 - 3 0  
.\2- 3 1  
8 1  -'I  
B I - 1 0  
B I - 1 1  
B I - 1 2  
B1-13  
B I - 1 4  
8 1 - 1 5  
8 1 - 1 6  
B I - 1 7  
8 1 - 1 8  
B1 - 1 9  
B I - 2 0  
B I - 2 1  
B1-22  
BI - 2 3  
B1-24 
B I - 2 5  
BI - 2 6  
BI - 2 7  
B1-28  
B1-29  
B1-30  
D 1 - 3 1  
8 1 - 3 2  
B1-33  
B I - 3 4  
B l - 3 5  
B1-36 
B1-37  
BZ-10 
BZ-11 
B Z - I 2  
B2-13  
BZ-28 
8 2 - 3 0  
B2-31  

84  
n i  

14.9 
14. 0 
13.5 
14. 9 
15. 6 
,6. 9 
19. I 
, 7 . 7  

i l . O  
1'1. 2 
11.9 
11 .9  
19.2 
1 1 . 7  
In .  7 
, 2 . 5  
i 4 . 7  
,8.  6 
12 .7  
i 9 .  8 
,6.9 
i7. 7 
18 .4  
> u .  1 
10. I 
39.2 
34.4 
50. 2 
1 0 . 5  
27. 3 
3q. 8 
30 .1  
44. I 

3 4 . 3  
20 .2  
!8. 7 
1 1 . 6  

8. 9 
3 5 . 0  
2 1 .  6 
2 2 . 2  
45.6 
25. 8 
12.9 
1 1 . 9  
10. 0 
27. 3 
-6 .  6 
20. 5 
27. 4 
61. 3 
4 3 . 2  
42. 0 
46. 7 
50.8 
4 3 . 9  
43 .6  
37. 3 
46. 5 

in. 7 

48. I 

- 

35, 6 
j5. 9 
$9 ,  3 
1q. 0 
17.2 
54. 6 
51.6 
56. 3 
15. 3 
52.2 
45. 3 
16. 8 
44. 3 
5 2 .  0 
46. 3 
42. 6 
62.  8 
57. 5 
6 1 . 6  
5 3 . 8  
61. 5 
5 9 . 3  
5 9 . 4  
56. 3 
60. 9 
42. 0 

41. 2 
60. 6 
47 .9  
40. 7 
44. 3 
45.0 
47.2 
49. 3 
62. 6 

3.9 
1 6 . 7  
27. 2 
3 3 ,  3 
62. 3 
59.4 
47. 0 
50 .7  
46. 5 
38. 5 
37. 0 
34. 3 
40. 6 
2 2 .  3 
34.5 
34.7 
62. 2 
47. 1 
46. 4 
48. 0 
53.7 
48. 0 
41. 1 
44.4  

48. 0 

49. n 
- 

55.7  
53. 9 

3 1 . 6  
5 2 .  8 
58.2 
53 .5  
68. 0 
48. 5 
61. H 
4 7 . 0  

45. 6 
5 4 . 5  
49. 3 
45 3 
6 2 . 9  

62 .9  
5 4 . 5  
63. 0 
60. 6 
60. 6 
58. I 
61 .3  
49 .7  
5 0 .  8 
43.5  
6 0 . 9  
5 0 . 3  
4 5 . 0  
4 5 . 2  
49 .0  
48. 3 
5 0 .  1 
64. 3 
12 .7  
20. 0 
14. 6 
4 6 . 4  
76. 0 
75. b 
53, 6 
50. 5 
5 1 . 5  
45. 3 
45 .9  
4 4 . 7  
46. 6 
39 .7  
28 .4  
3 1 .  I 
62 .4  

50. 2 
48. 6 
56. 5 
50. 6 
49. I 
47. 9 
51 .4  

18. 3 

4 n .  2 

58.2 

49. 8 

- 

55. 4 
54 .9  
38.4 

46. 5 
56. 8 
47 .1  
69. 8 
30. 4 
5 1  3 
33 6 
18. 2 
3 7 . 1  
4 3 . 7  
36. 7 
34. 1 
62. 5 
53 .  3 
5 5 . 8  
48. 5 
5 7 . 3  
5 5 . 0  
5 3 . 2  
45. I 
5 8 . 9  

9 . 9  
25. 8 
20 .7  
57 .  8 
25. 3 
1 9 . 6  
2 8 . 5  
1 7 . 3  
31 .4  
38. 6 
25. I 
42 .  2 
10. I 
31 .7  
- 9 . 5  
1 5 . 9  
2 5 . 0  
2 0 . 4  
30, 2 
i n .  8 
10. 8 

1 . 3  
- 3 . 0  

9 . 5  
1 7 . 5  
2 4 . 4  
2 8 . 4  
60. 4 
3 2 . 9  
2 5 . 4  
3 1 . 3  
39. 0 
23. 7 
32.  5 
25 .  4 
4 3 . 3  

4 2 .  8 

- 

A 

- 84 - 
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T e s t  D a t a  in D e g r e e s  F - Test  Run  6 2  

a u  E X .  
b :E L 

Elapsed T i m e  (Minu tes )  

c 

40  

33.0 
50.5 
32.0 
, 3 . 7  
,4 .2  
34.7 
53.9 
34. 3 
19.9 
74. 5 
33.6 
22.5 
$3.0 
29.4 
20.3 
33.6 
16 .6  
59.0 
51.2 
58.1 
57.6 
53 .3  
59.5 
1 3 . 6  
75 .8  

1 . 5  
4 1 . 5  
32.9 
7 5 . 0  
34.3 
1 3 . 0  
44 .4  
1 5 . 0  
45 .8  
5 7 . 9  
41. 7 
8 2 2  
32. 1 
7 . 0  

11.5 
31.5 
41.8 
52 .7  
51 .0  
4 2 . 3  
27.7 
-4 .7  
10 .3  
- 1 . 2  
65.2 
11.9 
3 1 . 5  
77 .3  
52. 1 
48.8 
5 3 . 0  
5 9 . 9  
53 .8  

4 7 . 9  
5 0 . 1  

4 6 . 7  

. 

60  80  100 120  140 

83. 1 83. 1 82 .7  8 3 .  2 83.1 
8 0 . 5  8 2 . 4  81 .1  80 .7  7 9 . 4  
5 1 . 5  53.7 61 .6  57 .4  53 .9  
5 3 . 4  55.8  62 .2  58.2 53 .7  
53 .7  56.7 6 1 . 8  59 .7  5 5 . 5  
84 .7  82 .3  83 .1  85 .3  85.1 
5 4 . 8  63 .5  6 3 . 0  59 .9  5 9 . 8  
84. 1 82. 3 82 .7  84.4 85.1 
48 .9  4 8 . 3  56 .7  5 2 . 5  47 .0  
74 .7  7 8 . 0  7 7 . 6  7 6 . 6  76 .5  
38.4 5 5 . 2  5 4 . 3  48 .2  46 .9  
4 4 . 5  5 9 . 3  5 7 . 9  52 .2  50 .9  
46 .4  5 5 . 4  5 3 . 6  4 9 . 4  50 .2  
53.1 64 .2  64 .1  59.9 58 .5  
43 .3  58 .7  5 8 . 1  52 .7  51 .0  
38 .2  5 0 . 8  50.1 45 .7  45 .5  
7 6 . 6  7 8 . 3  78.0 78 .1  78.1 
5 9 . 3  69 .2  69.2 66 .4  65 .8  
61.8 72 .0  72 .1  68 .8  68 .1  
59.0 65 .7  6 3 . 8  6 1 . 3  62.2 
67 .9  74 .9  74.7 72.5 71 .7  
6 3 . 4  72 .5  72.5 69.6 68.9 
6 0 . 3  7 0 . 3  68 .6  65 .2  6 5 . 4  

5 . 8  2 . 9  61 .7  67 .2  63 .6  
74 .9  75.9 78.6 7 6 . 3  75.0 
- 2 . 6  - 1 . 1  14.7 41.2 31.9 
36 .0  37 .6  57 .1  5 1 . 3  42.5 
29 .1  28 .1  48 .2  45 .4  38.7 
74 .5  75 .2  77 .3  75 .4  74.6 
28 .3  25.5 5 4 . 6  53.1 44 .6  

8 . 7  7 . 2  38.5 4 4 . 4  37.2 
42 .9  4 3 . 5  5 5 . 4  49 .5  46 .1  

7 . 6  5 .5  41.9 47 .6  37 .3  
46.0 45 .4  5 9 . 0  5 3 . 9  49 .0  
5 7 . 0  57 .9  64. 3 58 .5  56. 0 
-50.6 23.0 52. 0 1 2 . 7  -17. I 
-88.4 -70.5 -15.1 -30.7 - 6 . 6  
-%. 2 -30.4 15. 0 - 7 .  1 - 9 . 5  
-13.7 8 . 9  60 .3  16.9 19 .9  
-25.6 -21. 3 20 .1  20 .0  5 . 0  
-41.1 -19.3 50 .2  1 4 . 0  -8.7 
-52.7 -31.5 49 .7  9.8 -17.6 
-59.6 -59.4 24.2 48 .4  41 .8  
45 .0  4 9 . 2  6 8 . 4  55 .8  50.1 
3 6 . 8  38.2 44.2 49 .9  4 0 . 6  

-34.4 -35.9 1 7 . 5  39.7 30.3 
-10.6 -8. 3 20 .4  30.2 18 .6  
-16.4 -13.7 20.5 25.1 1 2 . 0  
- 6 . 3  - 3 . 9  39.2 34 .0  22.9 

-71.9 4 8 .  I -5 .9 4 . 2  -8 .7  
-4 .1  1 2 . 6  58 .6  28.2 21.1 
23.2 29 .9  5 2 . 6  3 5 . 2  32.2 
76 .7  7 7 . 4  79 .4  77 .2  76.7 
5 0 . 3  52 .2  6 1 . 3  54. I 50 .0  
46 .9  4 8 . 3  6 0 . 4  5 3 . 2  46.9 
52 .0  5 4 . 6  62.9 50.7 48 .3  
58 .5  59 .7  69.9 64 .0  59 .4  
52 .1  53 .7  63 .2  5 5 . 8  51 .4  

4 5 . 0  46 .9  5 5 . 4  51 .2  44 .8  
5 1 . 3  61 .8  61 .4  58 .2  5 7 . 8  

4 4 . 8  4 7 . 6  60 .9  4 7 . 8  42 .6  

4 

380 

8 3 . 4  
81 .7  
6 1 . 0  
62 .8  
60 .8  
84 .1  
6 4 . 0  
8 4 . 5  
56. 1 
78 .5  
55.6 
60 .9  

65 .2  
60.5 
5 3 . 4  
7 9 . 8  
72 .8  
72.7 
6 5 . 9  
7 5 . 0  
73.9 
70 .5  
69.2 
77 .4  
50 .7  
5 8 . 2  
49.5 
7 6 . 2  
57 .6  
49.6 
53. 6 
5 4 . 0  
57. 1 
6 0 . 3  
2 2 . 0  
-0 .2  
1 9 . 4  
6 1 . 8  
32.2 
19 .8  
19 .3  
56.1 
56 .0  
57.6 
26.3 
20.9 
36.2 
20.0 
!6. 1 
50.0 

56. 1 

400 420 440 

8 2 . 7  82 .2  83. 1 
80 .6  80 .7  83.C 
5 7 . 6  5 5 . 2  55 . e  
5 9 . 7  54. 3 56 .1  
60 .5  5 5 . 2  53 .1  

- 8 4 . 1  82.4 
6 1 . 7  53 .7  52 .2  
8 3 . 2  83. 1 83.4 
50. 6 49 .7  60.6 
75. 3 7 4 . 7  76 .2  
5 3 . 0  3 7 . 5  27 .5  
5 4 . 5  4 4 . 8  41 .6  

6 3 . 7  5 2 . 4  4 6 . 1  
6 6 . 0  4 3 . 9  35 .9  
4 6 . 3  34.1 26. E 
77.0 7 6 . 3  7 7 . 6  
6 6 . 8  6 1 . 7  6 3 . 5  
7 2 . 5  63.9 61 .4  
59 .9  54 .9  54 .2  
76. 1 70 .0  67. 1 
7 1 . 3  6 5 . 8  65.6 
6 b . 3  58 . ?  57.1 
6 6 . 3  6 6 . 4  73.C 
7 6 . 3  7 5 . 4  76 .3  
4 0 . 6  39. 3 6 0 . 2  
4 9 . 4  4 6 . 7  58 .1  
4 3 . 5  4 4 . 0  5 4 . 2  
7 5 . 4  7 4 . 9  7 6 . 3  
5 0 . 6  50.5 60.9 
42 .7  42 .7  5 5 . 6  
49 .3  49 .8  5 9 . 0  
4 4 . 8  44. 0 57 .7  
5 2 . 5  5 2 . 7  60.4 
58. 1 58 .6  6 3 . 9  
- 4 . 6  17.5 5 7 . 3  

-19 .6  -11.2 1 4 . 4  
8 . 7  - 9 . 9  -12.8 

33. 3 10. I 13. 1 
1 5 . 9  13 .7  4 8 . 4  

6 . 0  1 3 . 8  69.2 
1 . 6  3 . 9  66 .9  

49. 1 48 .3  6 5 . 9  
5 7 . 2  5 1 . 8  56 .6  
4 8 . 6  4 6 . 5  6 0 . 4  
38 .6  37.6 54. 8 
2 7 . 7  2 6 . 2  51 .7  
2 1 . 8  19.9 4 9 . 7  
2 7 . 9  31 .0  5 4 . 3  

7. I 4.  3 44. I 
35.0 1 7 . 8  2 3 . 4  

46. 6 39.4 36.5 

1 
2 
3 

3A 
4 
5 
6 
7 
8 

?.1-10 
A I - I 1  
A l - 1 2  
A I - 1 3  
A I  -28  
A1-30 
A - 3 1  
4 2 - l O  
A 2 - l l  
A2- I2  
4 2 - 1 3  
17 -28  
.42-30 
1 2 - 3 1  
0 1 - 9  
8 1 - 1 0  
01 -11 ,  
131 - 121 

20 

82.1 
7 9 . 3  
4 5 . 0  
43 .7  
5 1 . 1  
8 4 . 3  
46 .7  
8 3 . 0  
4 4 . 4  
72 .4  
22 .2  
35. I 
30.7 
41 .1  
30.7 
23 .1  
7 4 . 8  
55.8 
5 8 . 0  
5 0 . 2  
6 5 . 6  
5 9 . 6  
53 .9  

4 . 6  
7 4 . 7  

1 . 0  
3 9 . 5  

I 

160 

82 .4  
80.4 
54 .7  
54.6 
55.7 
84.4 
61.8 
83 .4  
45 .4  
7 7 . 0  
51.1 
55 .5  
54.  6 
62.0 
5 5 . 3  
49.6 
7 8 . 3  
68 .0  
70.4 
64.9 
7 3 . 4  
71 .2  
68.8 
62.9 
76 .6  
28.2 
45 .7  
38.3 
75 .2  
44.4 
35.9 
4 4 . 8  
36 .4  
4 9 . 2  
56.5 
11.7 
43.2 
19.7 
58 .9  

3 .4  
-0.5 
12.5 
39.2 
5 9 . 7  
41.2 
27.7 
16. 2 
9 . 9  

21.5 
12.2 
49.1 
46. 7 
77.6 
50 .2  
4 3 . 2  
48 .8  
56 .8  
51.1 
41. 1 
44.5 
60. 3 

- 

- 

460 

8 2 . 7  
8 2 . 9  
5 5 . 2  
5 8 . 0  
5 9 . 6  
8 5 . 1  
5 6 . 0  
8 4 . 3  
5 9 . 5  
7 5 . 7  
4 0 . 6  
49 .7  

5 5 . 2  
4 7 . 1  
39.1 
77 .6  
6 6 . 3  
65. 1 
3 7 . 6  

- 
- 

46 .7  

- 
- 
- 

5 6 . 2  
60. 1 
5 4 . 1  
7 6 . 4  
61 .9  
5 4 , 9  
5 6 . 2  
5 9 . 0  
60. 6 
63 .0  
34 .7  

3. 8 
- 1 . 6  
27. 3 
40 .2  
41 .9  
3 9 . 4  
6 1 . 3  
6 2 . 6  
6 0 . 9  
5 3 . 4  
4 7 . 2  
4 3 . 4  
47. 1 
34.0 

- 
4 2 . 6  
7 8 . 1  
5 9 . 4  
5 9 . 6  
58 .8  
68 .9  
61 .5  
5 7 . 5  
5 8 . 5  
5 4 . 6  

R 

ET-El-z 48C 

83. 1 
8 1 . 2  
60. 3 
62. 1 
60. 3 
8 4 . 2  
6 4 . 2  
84 .6  
5 4 . 3  
7 5 . E  
5 9 . 2  
60. 1 

68. 3 
6 1 . 4  
5 1 . 5  
7 7 . 7  
70. 1 
7 6 . 4  
63 .4  
7 9 . 3  
7 4 . 5  
70.8 
6 8 . 8  
7 5 . 7  
48 .7  
52. 0 
4 9 . 1  
7 5 . 7  
5 5 . 9  
4 8 . 5  
5 4 . 6  
5 1 . 2  
56 .  4 
60. 5 
1 2 . 8  

-10.9 
-19.6 

3.2 
2 6 . 0  
2 0 . 4  
1 5 . 2  
55. I 
5 2 . 7  
52. 0 
45. 6 
36.4 
31 .7  
38 .4  
19. 9 
1 6 . 2  
3 1 . 6  
7 7 . 2  
55 .4  
5 5 . 2  
5 5 . 4  
65. 1 

5 7 . 1  
52 .  2 
52. 5 
6 3 . 8  

50. e 

83.8 
81.9 
61.7 
61 .3  
58.6 
83.5 
64.9 
84 .6  
56 .6  
7 8 . 4  
56 .5  
59 .2  
55 .2  
6 5 . 3  
59 .5  
53.5 
79.5 
71 .9  
7 4 . 8  
66 .3  
7 6 . 3  
7 4 . 3  
71 .6  
71.0 
7 6 . 8  
54 .1  
5 7 . 5  
5 0 . 5  
76 .5  
57.7 
50.7 
55 .9  
54 .2  
5 8 . 1  
62 .5  
63 .5  

8 . 0  
0. 3 

23 .3  
41. I 
67.7 
62 .3  
59.9 
58.6 
57. 1 
48.1 
46.5 
43.6 
4 9 . 8  
31.9 
32.3 
38 .8  
78.6 
56 .8  
55.6 
59.6 
67.9 
58 .8  
57. 1 
53.6 
6 2 . 3 1 6 1 . 3  ( 5 8 . 8  

8 3 . 3  83.2 
8 1 . 4  82 .6  
60.6 56. 1 
62 .2  55.7 
61 .8  55.9 
83.7 82.4 
6 3 . 6  61. 3 
8 3 . 1  82.8 
55.1 48.6 
77.2 76 .7  
5 4 , 7  50.9 
5 7 . 2  53.6 
5 3 . 4  51.8 
64 .5  61.0 
57.7 53.3 
50 .7  41.6 - 77.8 
69.7 67.3 
7 3 . 8  71.2 
6 4 . 0  63.1 
76.0 73.7 
72.9 1 0 . 0  
69.6 67.5 
69 .5  65.4 
7 6 . 4  76.7 
49 .9  37.9 
5 4 . 1  48.1 
4 8 . 2  40.1 
7 5 . 8  75. 1 
5 6 . 6  46.9 
4 2 . 2  39.3 
5 2 . 5  47.6 
52 .  1 40.7 
5 6 . 5  50.1 
5 9 . 9  56.2 
34. 1 -4 .5 
- 1 . 8 - 2 3 . 8  

-18.4 19 .7  
3 . 5 6 1 . 4  

34 .5  14.0 
4 0 . 0  6 .7  
40 .7  3 .6  
5 6 . 7  46.9 
5 4 . 3  59 .3  
5 4 . 1  46.2 
4 5 . 3  33.9 
3 9 . 8  25.0 
36 .9  19.9 
4 2 . 6  27.7 
2 8 . 7  6 . 3  
1 9 . 7  50.9 
31 .1  47.5 
7 7 . 2  77 .8  
5 4 . 6  52.2 
5 5 . 6  48.1 
5 2 . 7  48.2 
6 6 . 2  60.2 
5 7 . 1  53.1 
5 0 . 6  43.0 
53.  1 47.0 

I 62  
L 

240 

8 3 . 7  
8 2 . 5  
5 4 . 5  
57. 3 
5 4 . 2  
8 3 . 6  
59 .9  
8 4 . 4  
47. 6 
77 .0  
47 .2  
51.  1 
4 9 . 7  
5 8 . 4  
51.0  
45 .1  
7 8 . 4  
6 6 . 2  
6 9 . 0  
62. 1 
72.  I 
6 9 . 3  
65 .9  
6 3 . 9  
7 6 . 4  
32 .5  
47 .4  
3 9 . 3  
75.2 
45.8 
37 .1  
4 7 . 2  
39. 0 
49 .7  
5 6 . 4  
- 9 . 0  

J O .  2 
1 9 . 7  
4 5 . 8  

7 . 0  
I .  1 

- 7 . 6  
41 .7  
57 .4  
4 3 . 3  
29. 9 
20 .2  
1 4 . 5  
2 3 . 9  
- 4 . 9  
42 .7  
43 .0  
77 .6  
50. 0 
44 .2  
48. 2 
5 7 . 9  
5 1 . 2  
4 1 . 4  
4 4 . 3  
56 .9  

- 

- 

79.7 
53 .5  
5 2 . 0  
53 .8  
8 2 . 5  
5 5 . 3  
82. 0 
48.9 
7 5 . 6  
39 .2  
47 .0  
4 5 . 8  
52 .5  
44.5 
3 7 . 1  
7 6 . 6  
6 2 . 0  
63 .9  
58 .6  
6 8 . 7  
6 5 . 4  
6 1 . 0  
68. I 
75 .2  
46 .2  
47 .2  
42.9 
74. 7 
4 7 . 8  
43 .0  
49.4 
42.9 
50. 8 
57.7 
51 .7  
1 2 . 0  
15.2 
1 . 6  

31.3 

60 .8  
55.2 
P8.1 
48.0 
3 9 . 0  
36.2 
3 3 . 4  
39.8 
24. 1 
1 2 . 1  
28.0 
16.9 
51.5 
48. 2 
52. 1 
52.4 
52.8 
46.2 
1 6 . 6  
52 .8  

62.7 

Different ia l  

8 1 . 4  
6 0 . 0  
57.6 
60 .9  
83 .5  
5 7 . 2  
8 2 . 7  
61.  1 
78.7 
4 0 . 5  
5 2 . 4  
4 7 . 3  
5 4 . 0  
50.6 
39 .3  
79. 1 
6 6 . 4  
64 .5  
60 .0  
6 9 . 5  
68 .9  
62 .7  
7 3 . 4  
7 6 . 4  
6 2 . 6  
6 0 . 7  
55 .7  
76 .5  
6 3 . 3  
5 7 . 3  
58.9 
6 0 . 9  
6 1 . 9  
6 4 . 4  
63 .8  
24 .1  

- 2 4  6 
-0.6 
54 .6  

76 .5  
6 7 . 0  
5 6 . 3  
6 3 . 6  
5 6 . 6  
57.1 
5 4 . 8  
56,5 
5 1 . 2  
1 8 . 0  
3 1 . 7  
7 7 . 8  
6 0 . 3  
6 2 . 6  
6 2 . 3  
72 .5  
6 4 . 2  
62 .2  
5 9 . 3  
5 5 . 4  

7 2 . 8  

B) - 
260 

8 3 . 1  
8 2 . 0  
5 9 . 0  
5 6 . 7  
5 5 . 2  
8 2 . 3  
60 .5  
82 .6  
51.1 
77 .5  
49 .4  
5 4 . 4  
5 2 . 5  
59.9 
53 .1  

78 .2  
67 .7  
69 .9  
6 3 . 4  
72.5 
70.3 
6 7 . 3  
6 9 . 2  
75.7 
48 .1  
49 .1  
44 .2  
7 5 . 4  
49. 6 
4 4 , 7  
51 .9  
44 .7  
5 2 . 2  
59.0 
62 .5  
1 4 . 7  
- 9 . 0  
6 . 7  

32.8 
6 1 . 4  
58 .5  
57.2 
5 0 . 4  
49 .9  
40 .7  
38.2 
35.5 
44 .6  
2 8 . 0  
1 6 . 7  
3 0 . 3  
7 7 . 6  
5 3 . 8  
5 1 . 4  
54 .8  
6 4 . 9  
55 .3  
50 .5  
48. 6 
5 8 . 4  

- 

46. a 

- 

5 9 . 0  
58.6 
8 3 . 6  
6 0 . 6  
83 .0  
5 1 . 7  
7 6 . 3  
48 .0  
5 1 . 9  
4 9 . 8  
5 9 . 5  
51.7 
44 .9  
7 7 . 4  
6 6 . 3  
69 .9  
61 .9  
7 3 . 0  
69 .7  
66 .5  
6 7 . 1  
7 7 . 6  
43 .0  
5 2 . 5  
4 3 . 8  
7 5 . 8  
5 1 . 1  
43 .5  
49 .7  
4 6 . 3  
5 2 . 8  
5 7 . 9  

7 . 0  
11.7 
22 .4  
64 .6  
21 .8  
18 .0  
16.6 
50 .8  
62.6 
50 .9  
3 9 . 2  
31 .3  
26.9 
3 2 . 8  
15 .2  
56 .8  
50 .8  
78.5 
54.5 
5 1 . 2  
49.9 
62.7 
5 5 . 4  
46 .0  

- 
280 

83. 3 
81 .9  
61 .8  
60 .1  
62 .8  
84 .0  
62. I 
83 .3  
5 9 . 3  
77. 6 
50. 8 
55. 6 
5 3 .  2 
61 .6  
5 4 . 9  
48.4 
78. 3 
68. 6 
71 .1  
63 .9  
73 .6  
7 1 . 3  
6 8 . 2  
71 .8  
7 6 . 9  
5 5 . 8  
5 7 . 1  
52. 2 
76.5 
6 0 . 4  
53.0 
56. 3 
56 .5  
5 9 . 5  
62. 7 
46. I 
10 .4  
1 7 . 2  

9 . 7  
42 .6  
5 3 . 0  
54 .8  
62.1 
56.2 
58 .6  
51 .5  
46 .6  
4 4 . 3  
4 9 . 8  
39. 6 
22.4 
33.7 
77.9 
58. 6 
61 .1  
5 8 . 9  
70. 5 
61 .5  
58 .4  
57. 2 
59 .4  

- 

- 

55 .7  
5 4 . 4  
84 .7  
5 7 . 4  
84 .9  
48 .0  
7 5 . 8  
42 .2  
47 .5  
4 6 . 3  
5 5 . 2  
47. 1 
4 0 . 8  
77 .6  
6 3 . 4  
6 6 . 0  
5 9 . 8  
7 0 . 6  
66 .9  
62.7 
6 4 . 4  
7 5 . 8  
34 .8  
4 6 . 3  
39 .8  
7 5 . 0  
4 6 . 6  
38.5 
46 .7  
40.0 
50. 0 
56 .6  

-16. 0 
-30.1 

7 . 5  
3 0 . 3  

9 . 2  
- 1 . 7  
-7 .4  
44. 1 
55.0 
44. 6 
32 .8  
2 1 . 7  
1 5 . 5  
23 .2  
-2.  3 
31 .2  
37.6 
77. 1 
50. 6 
46. 1 
4 8 . 8  
5 9 . 0  
5 1 . 5  
42 .6  

52.9 
78 .6  
57.6 
55.6 
54.2 
56.1 
59 .4  
52.2 

80.5 81 .7  
59 .2  153.6 

39.7 3 1 . 9  35 .5  
7 7 . 4  76 .7  78. I 
5 6 . 3  51 .2  60.0 
49 .9  4 8 . 4  61 .3  
5 1 . 6  5 2 . 7  6 3 . 0  
6 1 . 2  6 1 . 2  7 1 . 2  
54. 1 5 2 . 7  6 2 . 4  
4 6 . 8  47. 5 61. 8 

T2-T3  
T5-T6  
T7.?8 

33.97 28.27 28.52 24.25 19.70 24.31 26.77 26.04 19.51 21.20 25.36 26.77 24.00 20.40 24.00 27.25 27.38 21.26 20.10 23.59 26.95 - 22.81 20.3: 
35.02 28.90 27.73 19.06 20.20 23.7 23.20 20.40 28.60 20.24 21.92 23.31 21.95 21.54 23.00 27.12 26.75 25 .48  18.46 21.93 28.57 30.35 2b.02 19.07 
37.42 32.68 34.34 33.44 25.94 32.1 35.82 35.84 25.81, 29.33 34.24 35.74 29.78 25.00 31.67 33.30 31.67 21.13 27.94 31.52 31.88 20.97 24.24 28.3: 

ivy1 200 
W2 146  
W5 81 
W 7  89 

P 2 - P 3  1 . 2 8  

200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 
182 183 191 196 186 I86 I84 184  184 183 183 187 186 182 186 187 189 191 186 185 186 182 186 
93  98  105 102 97 99 99 100 99 95 98  96 95 97 91 9M Y8 100 100 95 91 95 95 

102 101 93  102 101 98  1 0 1  101 101 96 102 105 101 106 105 104 104 101 107 101 104 103  104 

P r e s s u r e s  (Pounds  pe r  Square Inch )  

1 . 2 4  1 . 2 4  1 .25  1 . 2 3  1 . 1 8  1.20 1.20 1 . 1 4  1 .15  1.20 1.20 1 .16  1 .15  1 .  16 1 . 2 1  1 . 2 1  1 .17  1. 1 5  1 . 1 8  1.20 1 . 1 8  1 . 1 7  1 . 1 5  

- 85 - 
SID 6 6 - 7 9 6  




